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Abstract
Combining different strands of media into a multi-media stream can assist as a means of 
improving communication. Providing text and images together can provide a better means of 
communicating than providing either medium in isolation. Indexing and retrieving multi- 
media information in a timely and efficient manner has become an area of active research, as 
real time retrieval of such data has become possible through advancing technology. Where 
related image and text material are stored together, the text is an additional source for 
information on a related image, information which may be used for classification purposes, 
particularly if the text has been produced by an individual who is an expert in the domain to 
which the image relates.
Fine art is a good example where the co-ordination of art and writing about art can enhance 
conununication. Artists create complex visual images and art critics explain, elaborate and 
classify them. A study of the texts associated with fine art images provides a vehicle for 
investigating the links between images and text and also a means of investigating how the 
information contained within these texts may be used to aid in image classification. Further, 
the domain of fine art is constrained, which will assist in detecting common themes that may 
exist in the texts related to fine art images.
In this thesis we present the results of an examination of art critics’ writings, where these 
results are used to assist in classifying paintings on the basis of their semantic properties. We 
look at the classifications used by critics, and the ways in which they critique a painting. Our 
results provide evidence that non-experts are able to understand the terminology of art critics, 
even when these non-experts are unfamiliar with this terminology. Further we provide 
evidence of recognisable structure in art critics’ writing. This structure is used as a basis for 
the development of a system archetype. Virtual Gallery Manager (VGM), which embodies an 
approach to automatically indexing and retrieving fine art paintings, through the 
identification of relevant terms in the associated critical text.
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1. Introduction
A brief glimpse is frequently enough to permit even the most casual of viewers to draw many 
conclusions about an image. Content may be recognised instantly and even forming a 
judgement as to whether a painting is 19* Century impressionist or 20* Century cubist takes 
no apparent effort for the informed viewer. The ease with which we are able to analyse 
images seems to belie the complex processes taking place within our visual perception 
system. Research in the area of computer vision and elsewhere has highlighted the range and 
complexity of processes that need to be carried out in order to make sense of the visual 
information available for examination at the level of object recognition, not to speak of 
understanding the more semantically complex aspects of an image.
Studies have been carried out to assess the properties everyday objects possess which enable 
us to classify them correctly, which show that confusion can arise in classification, 
particularly with similar objects. For instance, the features that distinguish a cup from a vase 
are not easy to understand and the context within which these items are viewed also has an 
effect on how they are perceived. However, we can probably articulate some basic visual 
properties these objects are likely to possess to make them recognisable. It seems more 
problematic to articulate the properties that a ‘peaceful’ image possesses, or the properties 
which allow a painting to be described as expressionist or baroque.
Consider an informed viewer walking around an art gallery. As each painting comes into 
view, usually together with a caption, it is likely that little time is needed to decide the period 
and artistic school of the painting. A little more thought may identify the artist, and if the 
viewer is really an expert, perhaps the phase in the artist’s life in which the painting was 
produced. As the visual cues contained in the painting are examined so successive
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classifications are made by the viewer. From basic information such as colours used, whether 
the image is a photograph or a painting, if a painting whether abstract or representational, 
through to subjective issues such as whether the viewer ‘likes’ the image, all these 
assessments require some form of classification to be carried out. How are, these 
classifications made? What are the visual cues and symbols required to make the 
classifications? Generally these analysis processes are not articulated by those who make 
them. However, we seem able to make them straightforwardly enough, so can they really be 
that difficult to carry out?
Some insights into the information used to make judgements about the phenomena which we 
view may be offered by experts in a given field. For instance, film critics will tell us why a 
film is good or bad, architects can provide informed opinions as to the aesthetic impression a 
building creates and why it is able to do this, and art critics can offer us an interpretation of 
the paintings we view in an art gallery. These experts seem to have learned techniques for 
describing at least some aspects of why artefacts create the visual impression that they do. 
Often these individuals have spent years training in a particular field and practising with the 
use of their critical techniques. To suggest then, that the analysis process is straightforward is 
at least a little foolhardy. However, if these individuals are able to offer some insight into 
understanding how the image information is dealt with, then their work is worthy of study in 
seeking to understand more about how classifications such as ‘baroque’ or ‘post modem’ are 
applied to buildings, paintings or other artefacts.
The vehicle used by the critical experts to express their points of view about films, buildings 
or paintings, is natural language. In newspapers, books, academic journals, on the radio and 
television, we hear these individuals talking and read their words, and relate these words to 
the visual phenomena that they describe. In many domains there is large quantity of textual 
material available that relates to particular visual phenomena. These texts, which describe, 
interpret and classify the visual item in question, may be regarded as surrogates for these 
items themselves. In this sense, texts can be seen as acting as a surrogate for the ‘direct’ 
visual set of symbols underpinning the meaning in an image (assuming such a set of symbols
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exists). The use of surrogates to describe an object by linguistic description or by a symbol 
system is based on a model of the real world or to put it more abstractly, in a representation 
scheme. In computer science terminology, a representation is defined as ‘a set of conventions 
about how to describe a class of things’ and a description follows on from a representation. 
A description ‘makes use of the conventions of a representation to describe some painting, or 
thing’ (Winston, 1992). It is our aim to understand more about the representation schemes 
used in understanding and classifying images through the study of the texts that are 
associated with images. Barthes (1964), writing of advertising, talks of text as a means of 
anchoring within an image, to understand at what level perception is to be applied. We seek 
to use texts to understand what these levels of meaning may be and the relationships between 
them. We wish to understand more of the structure of information within an image which 
permits meaning to be extracted, as an aid to expanding abilities with respect to image 
indexing and classification. .
1.1 Fine Art and Texts
In this work we aim to explore the links between text and images, chiefly through 
examination of text, as a means of investigating how semantic information associated with an 
image is interpreted by a viewer. Our chosen domain for carrying out this investigation is 
that of fine art, and in particular the classification of fine art paintings. Our understanding of 
the term fine art is in accordance with that given in OUP (1990), where fine art is stated as 
being ‘[a] Term applied to the higher non-utilitarian arts, as opposed to applied or decorative 
arts. In its most common usage the term is taken to cover painting, sculpture and 
architecture.’ In this thesis we consider only painting in order to reduce some of the degrees 
of freedom in the domain of study. Inclusion of other areas of fine art would increase the 
source data available but would also increase the number of features that would require 
characterisation. We further restrict our choice by saying that our study will in general focus 
on the fine art paintings of European schools of art with the addition of the United States, 
what we may broadly term a ‘Western European tradition’.
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We select fine art for two main reasons. Fine art presents us with a rich source of image data, 
and also provides a set of images which have been studied and written about extensively by 
art critics. In addition, by limiting ourselves to a specific image category, we have provided a 
constraint on the range of images with which to carry out the study. Applying constraints to 
the source data we are studying should reduce the complexity of this data and hence assist in 
simplifying the analysis we are to carry out. Limiting the analysis to fine art may not be 
enough of a restriction. It is an area rich in style, imagination and almost limitless in the 
themes covered. In order to identify elements of structure within the area of study, further 
restriction may be necessary, so that the range of variables which we are seeking to 
understand is manageable. However, we begin with a reasonably clear boundary (fine art 
painting) around those images which we consider fall within the scope of study, and some 
optimism that the associated texts will possess some common, identifiable properties.
The relationship between images and text and in particular fine art and texts, is one that has 
existed for several centuries. Illustrated manuscripts were a popular artefact of some 
medieval European countries (to the extent that any book or manuscript of the time could be 
described as popular). The book of hours is a collection of the text for each liturgical hour of 
the day, which often included other, supplementary, texts. Calendars, prayers, psalms and 
masses for certain holy days were commonly included. Many of these books were produced 
in medieval times, one of the most famous being the Très Riches Heures, painted some time 
between 1412 and 1416 and is considered by some one of the great art treasures of France. 
Image and text are brought together to convey, at some level, a common meaning. The text 
here is not a criticism of the image, but shares some aspects of the message being 
communicated.
The writings of art critics also show us some historical aspects of image and text association. 
Nikos Stangos argues that ‘the roots of modernism lie in about the middle of the nineteenth 
century in Baudelaire’s Art Criticism. It is at the end of the 19* century that the debates, 
which still go on, about representation, its mechanisms, meaning/content as opposed to forms 
have their origin’ (Stangos 1994:8). We see that texts may relate to specific paintings, to an
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artist or to some of the more philosophical issues which lie behind the examination and 
interpretation of paintings. The quote from Stangos provides an illustration of the discussion 
of how images provide a representation of other artefacts or concepts, as well as providing an 
example of how the definition of a movement (modernism) may be discussed within the 
writing of an art critic. In addition a reference is provided to the fact that the image and critic 
association is not a new one.
In the 19* century we note the emergence of one of the most well known of painting 
classifications, that of impressionism. The word ‘impressionniste’ was printed for the first 
time in ‘Le Charivari’, a French art orientated journal, on the 25 April 1874 by Louis Leroy, 
after Claude Monet's landscape entitled ‘Impressions: soleil levant’. Initially coined as a 
derisive term (by a critic), it has been reworked and re-interpreted by later critics to give us a 
more complimentary .view of these paintings today. This example demonstrates the 
important role which critics play in defining which terms are applied to classifying paintings 
and their subsequent role in interpreting these classifications.
The use of text as a means of both positioning and interpreting art takes on additional 
significance with abstract art. Abstract art has been defined as ‘any art in which the depiction 
of real objects in nature has been subordinated or entirely discarded, and where aesthetic 
content is expressed through informal pattern or structuring of shapes’ (Harrison, 1994). In 
abstract art the idea of direct representation is thus reduced or removed completely. Faced 
with this visually challenging scenario, text supporting an image becomes a powerful tool in 
exploring the content of an image, as direct visual interpretation has been made difficult or 
even impossible. The notion of non-representation with painting has been pursued by the 
mid-20* century painters and critics with enthusiasm. Exponents include the expressionists 
Edvard Munch and Vincent Van Gogh, the New York abstract expressionists Mark Rothko, 
Jackson Pollock and Adolph Gottleib and the European neo-expressionists such as Wassily 
Kandinsky. The effect of African art on the Europeans and the Amerindian influence on the 
New Yorkers were recorded in text as if to remind the then present generation not to miss the 
point. Mark Rothko and Barnett Newman had to write a letter to the New York Times and
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make a radio broadcast to proclaim their involvement with ‘eternal symbols and their kinship 
with primitive man, their conviction of the expressive power of myth and their insistence on 
the primacy of subject matter’ (Harrison 1994:194). They had to use text and natural 
language to explain the content of their paintings, at least initially.
Wilks (1995) points out that one of the significant differences between images and natural 
language is the metaphorical nature of language. However, the transfer of meaning which is 
involved in metaphor is analogous to that involved in using symbolic images to communicate 
a particular meaning, so in Christian painting a snake may be used to convey evil or 
temptation. The metaphorical nature of language means it is an appropriate vehicle to 
explain and interpret meaning in images.
As well as noting this link between image and text, and in particular fine art paintings and art 
criticism, we note the role played by critics in deriving classification schema for fine art. Art 
critics, like any other specialist community with a well defined range of interests, appear to 
use everyday language in a way that shows their special interest and also their scholarship. It 
appears that the critics appropriate the everyday language initially by using the lexical items 
of their language: cubist, cubism are derived firom the everyday lexeme cube, but these terms 
are icons used in scholarly writing of the 20* century art critics. Similarly, romantic and 
romanticism have been re-lexicalised, although both are derived from the root romance. 
These words have been appropriated, to an extent, by art critics to form part of an art critics’ 
vocabulary, or perhaps even a language of their own.
Terms such as cubism, romanticism and impressionism show the important role which critics 
play in defining suitable classifications for applying to fine art. If classification plays an 
important role in art criticism, it seems reasonable to look for clues as to how such 
classification is carried out in the writings of the art critics. It is in these writings that we 
would expect to find that the expertise is captured and explained. Image classifications exist 
almost everywhere that images are displayed. Paintings in an art gallery may be presented 
synchronically (same painter and a number of his paintings during a fixed period of time; 
indeed almost all the ‘-ism s’ in fine art can be temporally defined to some extent) or
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diachronically; artists (over the ages) according to a theme (war paintings, abstracts, still life 
etc.). These are the types of classifications applied (by experts) in galleries of fine art. Our 
interest is in attempting to understand a little more of the reasoning process which underpins 
these and other types of classifications.
1.2 Digital Images
Today we have a wide range of choices available to us in viewing images. We are not 
confined to visiting the location where the physical image exists. We may buy a postcard or 
poster of the image, we may view it on television, and with more recent technological 
advances, we may examine a digitised form of the image on a computer screen. There is an 
increase in image storage on computer media and an increased amount of our cultural 
heritage, including fine art, which is now digitised. Evidence for such statements comes from 
studies of internet traffic, for instance Stone (1999), and observation of the number of digital 
galleries which are now available through media such as CD ROMs or the World Wide Web 
(WWW).
Many of the world’s most famous art galleries and museums now have a site on the web 
where, with the assistance of a web browser a viewer may peruse many of the worlds finest 
works of art from a computer terminal. A significant problem which emerges for these 
virtual gallery creators is the indexing and retrieval of images. By what parameters should 
images be classified? How will querying and retrieval be carried out? There is no longer a 
single choice as with the ‘real world’ gallery. These electronic galleries may hold multiple 
layouts within memory, with the viewer selecting the layout structure most appropriate to 
their needs.
Often the approach taken by the web sites that are associated with existing famous galleries is 
to replicate the layout of the gallery/museum itself. Thus the Metropolitan Museum of Art^
 ^ http://www.metmuseum.org/
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web site, in its early form, gave us an electronic copy of its floor plan, in a way analogous to 
receiving a paper copy of its floor plan upon entering the museum. Rooms are identified as 
they exist in the museum, and once a particular room is selected, we can view the images (or 
other artefacts) that are presented in that room as in the museum itself. The browsing 
experience in this instance is analogous to visiting the museum. We select areas to view in a 
way that we would use with the real museum, and although we may hop from one end of the 
museum to the other without effort, we have gained little in terms of our ability to select and 
group images of interest.
An approach being more widely adopted by galleries such as the WebMuseum^, and more 
recently by the Metropolitan Museum too, is not to use a fixed layout for images, but to give 
the viewer more control, in selecting images of interest. In browsing the WebMuseum the 
viewer may select paintings for viewing in a number of ways. For instance, the artist of 
choice may be selected or the type of painting may be selected (impressionism, cubism, 
abstraction etc.). This additional freedom granted to the viewer is only partial though. All 
links within the WebMuseum are fixed, it is just that there are several pathways through the 
HTML (Hyper-Text Mark-up Language) links to reach a given image. A more advanced 
selection method is offered by the Hermitage museum^. Whilst this museum offers us the 
ability to browse through its available artefacts by following a pre-defined structure, it also 
provides a search engine, which operates on a set of attributes some of which at least are 
derived from the art critic. The viewer selects attributes of interest, provides values for these 
attribute fields (e.g. 19* century French artists) and the images which match are presented for 
viewing. We note the concept of associating text tags with an image as a means of indexing 
and retrieving it. These text tags can be thought of as quite simple identifiers, frequently only 
one or two words (a name, a date, a style of painting etc.) but they can significantly increase 
the ability to select a small number of images of interest from a database of many images.
 ^http://www.southern.net/wm/
http://www.hermitagemuseum.org/
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In digital galleries more expansive textual descriptions than just text tags may be included 
with an image. This more expansive text reflects the multi-media nature of digital galleries, 
and this property is something that we hope to exploit in using text associated with images as 
a means. of assisting in image classification. In many existing image classification 
applications, text tags are associated with an image manually but we postulate that it may be 
possible to extract tags or their equivalent from the more expansive critical text associated 
with an image. Such an approach provides another route for improving image classification 
methods, and hence indexing and retrieval. From the point of view of computer science and 
artificial intelligence, our area of study is in such content based indexing and retrieval. We 
wish to investigate the understanding of content that is needed for more sophisticated, 
semantically based, indexing and retrieval. There is much work being carried out in this area, 
(for example Yoshitaka and Ichikawa 1999, Al-Khatib et al. 1999) with interest being 
particularly strong in the area of content based database retrieval. Interest in this area covers 
images and text, both separately and together. A trend that emerges is that when attempting 
content based retrieval of image information, most algorithms which analyse images directly 
are limited to consideration of image attributes such as texture and colour. Use of text 
directly associated with a given image, and its analysis permits a greater level of semantic 
content based retrieval, and effort is being expended on using the text associated with images 
to effect retrieval in a way such that the semantic properties of an image may be taken into 
account. This is the theme that we will pursue in the field of fine art.
Just as electronic galleries offer additional flexibility in viewing images, so the amount of 
supporting textual information may be varied to suit the viewer. Within the layout of a 
conventional gallery, additional text that provides related information about the images on 
display is often provided. This information may relate to details of the artist’s life, 
background information on the development of art at that given point in time, or some other 
subject which the gallery curators perceive to be of interest to the viewer. For us this 
additional text will become the main focus of study. Rather than being an adjunct with which 
to increase the pleasure associated with viewing an image, we hope to exploit the text in
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order to identify specific semantic attributes associated with the image. While semantics may 
be defined as ‘the study of the relationships between signs and symbols and what they 
represent’ (Collins 1986), we use it chiefly to indicate that we wish to identify attributes that 
go beyond present abilities of computer vision analysis, where areas of colour, edges and 
patterns are typically the sort of property that can be identified. We would like to be able to 
say something more meaningful about the content of the image than just describing visual 
properties of this type.
The text we are to study could become the basis for determining whether an image is of 
interest to a viewer in the first place, rather than just an add on viewing choice which the 
viewer may choose to ignore. By extracting the appropriate terms from this text in such a 
way that we are able to describe properties of the related image, both information related to 
the image under examination and the related images may be recalled and combined in ways 
not possible with non-electronic resources. A set of paintings may be instantly assembled 
into a gallery in order to compare or contrast particular features of interest. The flexibility 
offered by computational systems is of particular benefit when considering image 
manipulation.
The electronic presentation of art images presents issues in the areas of delivery, quality and 
most notably for us, in indexing. In her analysis of indexing issues, McLaughlin (1996) 
divides art resources into four categories; fractal images, raytraced images, oil paintings and 
photographs. Our category of images for investigation aligns with the third of these 
categories so we are not alone in identifying this set of images as an entity that may be 
appropriate to examine from a computational point of view.
1.3 Thesis Overview
Our aim is to improve the ability to use semantically rich attributes as a means of 
automatically classifying fine art paintings. We may, through this study, also be able to 
increase the understanding of the way that semantic information is transferred from image to
10
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viewer. Through these endeavours we aim to enhance image indexing and retrieving 
capabilities. With respect to fine art images we note both the large body of critical writing 
which we can associate with fine art paintings, and also the increasing availability of digital 
galleries, what we may wish to call virtual galleries to distinguish them from their physical 
counterparts in which the original works of art reside.
To the texts associated with fine art images we apply the name collateral texts. We talked 
earlier about how the collateral text can act as a surrogate for the painting to which it relates. 
In acting as a surrogate, the collateral text is doing more than describing the painting 
contents. If may also provide information about the artist, about related paintings, the sources 
the artist drew upon to produce the painting and other considered as relevant by the text’s 
author. In recent times the term collateral text has been revived by people in multimedia 
systems (Srihari, 1995); of course, critical text is collateral to painting. We hope to use these 
collateral texts as a means of learning about the structuring of information relevant to images, 
and hence to assist in classifying and retrieving such images.
In examining the writings of the art critics, we will be seeking to establish that these writings 
are in part characterised by use of a..special language. We use the term special language to 
denote the fact that writings of specialist communities such as art critics are often 
ch^acterised by use of specific lexical terms and by idiosyncratic grammar. With respect to 
scientific writing it has been stated that ‘the distinctive quality of scientific language lies in 
the lexicogrammar (the wording) as a whole’ (Halliday and Martin 1993:4). We will seek to 
identify and examine elements of this lexicogrammar in the language of fine art criticism.
Specifically, the contribution of this work will be to the following areas.
• We aim to adapt and refine the work in the area of special language to address 
representational aspects of an image; essentially an interplay between natural 
language processing and image processing, or more broadly, an examination of the 
links between image and language.
• We aim to demonstrate that the writing of art critics is an appropriate choice when
11
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looking for resource material to assist in classifying images; the writing of the critics 
is rich in classifications, going beyond those that are used in existing galleries and 
which are therefore familiar to non-expert; we seek to show that these additional 
classifications can be understood by non-experts.
• We seek to show that studying the special language of the critic may be used to 
inform us of a data structure within the identified special language, and that this 
structure may be used for capturing visual properties which can be articulated, and 
then used as the basis for image classification, incorporating semantic attributes of an 
image. The interactive presentation of text and images arising from this work may 
also help scholars and critics in fine art to see a computational model of what we 
believe is their work.
• We aim to provide a means of query expansion in the area of image retrieval. By 
incorporating terms from an image’s collateral text we provide additional material for 
the construction of search queries. The general approach may be applicable to other 
areas of image retrieval where a collateral text resource exists.
The linking of fine art and collatéral text is related to other work at Surrey University in the 
area of dance (Salway, 1999). This work looked at the role of specialist text in relation to 
video annotation, specifically in the area of dance. The work in this thesis seeks also to 
demonstrate that special language may be used in the examination of images, but differs in 
the following areas. Firstly, this work is concerned with still images in the area of fine art as 
opposed to the moving images involved in dance. With dance and moving images there is a 
focus on how temporal changes across a series of images convey a meaning, and hence there 
is a concentration on aspects of human movement. The narrative of the critic which 
interprets the dance, associated as it is with the temporal passage of the dance, can be aligned 
more directly with specific movements to which it relates. The still images of fine art lead to 
more of a consideration of how particular symbols assemble throughout the space occupied 
by the image to produce a ‘whole’ meaning.
12
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There is also a difference in terms of the representational aspects between art and dance and 
hence the level at which interpretation of meaning begins. Dance consists of a set of 
recognised movements, that is, a combination of human movements are recognised as 
representing a dance movement (although the assembly of these steps into a dance may take 
place with the intention of producing a highly abstract meaning). At a first level, a dance 
description can consist of recognising these dance movements. In fine art, in particular with 
abstract art, we lose this initial set of recognisable symbols and thus this means of linking 
specific text subsections to image areas or sequences is not available. We may need to find 
an alternative way of linking text subsections to image properties.
With a view to understanding how existing approaches have sought to address image 
classification, in chapter 2 we review existing image retrieval systems and the methodologies 
on which they are based. Typical approaches adopted are reviewed, and existing applications 
are examined. The strengths and weaknesses of these approaches are described. We also 
look at two systems used to generate images and discuss how they may help us in 
investigating image analysis. In chapter 3 we consider the classification of fine art in digital 
galleries, how such classifications have developed and what other classification systems may 
exist for artefacts of fine art. We discuss whether these schemes offer us guidance in the 
development of a data structure which permits us to make semantic classifications of fine art 
images. We also report on the conduct of an experiment carried out to investigate whether 
classifications contained in the writing of art critics can be understood by non-experts, when 
these non-experts are not already familiar with these classifications. This experiment helps 
validate our approach of looking to art criticism as a source of classification material. In 
chapter 4 we begin to investigate the writings of art critics and analyse some specific texts. 
The examination looks for the terms which are used by critics to describe paintings, the 
different aspects of an image which are used in interpretation, and looks to see whether we 
can use the information from the examination of the critics’ writings to take further some of 
the structural ideas described in chapter 3. We look at the structural aspects we can identify 
and analyse how they may be used to assist in term extraction. Also in chapter 4, we look at
13
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the application developed to illustrate how the study of text may be used to classify and index 
images and thus how the process of classification, indexing and then retrieving can be 
automated. Chapter 5 contains the conclusions of the work and describes future work that 
could be undertaken.
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Chapter 2
2. Images and Text: Interaction and Retrieval
Image-based Internet sites are providing at least part of the drive for new means of indexing and 
retrieval. Vast image databases may be found on the internet in the form of art galleries, maps, 
sporting archives, stills from films and images of many other types and categories. However, it is 
recognised that the development of digital libraries is still in its early stages. Challenges exist 
including expense of digitisation, copyright as well as classification problems. The interest in 
classification of images in these databases is widespread though, and whilst our focus is in fine 
art and the associated digital galleries, image libraries of many types are being studied, for 
example medical. In most cases, content based examination is the focus of exploring ways to 
classify and retrieve images and it is no surprise to find common problems encountered in 
different image domains when attempting indexing and retrieval at a semantic level.
One of the most significant difficulties with which we are faced in seeking to retrieve a subset of 
images from a larger database is how to specify the content in which we are interested. If we are 
looking for battle scenes, we need to ask how the parameters which delineate a battle scene are 
defined. Such a scene may depict men with swords and axes, with guns, or may be a naval battle. 
The image may be full of men in combat, or contain no people at all, only tanks and buildings. 
Currently, we have no defined concise data structure we can articulate which would enable such 
a definition to be generated. We rely on an extensive elaboration using natural language to 
specify the images that are of interest. Where such an elaboration exists for a given painting, and 
it describes some of the parameters or their equivalent mentioned above, then we would like to 
be able to exploit this elaboration as a means of retrieving the image.
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As a further complication we note that information extraction from images can take place at 
different levels and is hierarchical in nature. Aslandogan and Yu (1999) note the hierarchy and 
distinguish several levels as follows: ‘At the first level are the raw pixels with colour or 
brightness information. Further processing yields features such as edges, comers, lines, curves 
and colour regions. A higher abstraction layer may combine and interpret these features as 
objects and their attributes. At the highest level are the human level concepts involving one or 
more objects and the relationships between them. An example concept might be “a person giving 
a speech” ’. Returning to our battle example, depending on the type of scene depicted, it may or 
may not satisfy search criteria of men in combat, landscape, or mythical scene.
In order to facilitate improved image classification we are thus directed to search for a data 
structure which permits us to define different levels of content, and we anticipate that this 
stmcture will need to be hierarchical in nature. Our interest is in both the items which may be 
placed in such a data structure and also the relationship between different parts of the stmcture, 
both of which may inform us of semantic properties of an image. Al-Khatib et al. (1999) discuss 
the concept of a semantic hierarchy in images. They mention the different levels of abstraction 
within an image, and a review of the different approaches adopted by a number of existing 
applications. The need for an appropriate model for higher level semantics in images is 
described as an essential ingredient to the development of more efficient retrieval algorithms. In 
our search for a stmcture this is one aspect of what we aim to investigate through the 
examination of texts.
It would be possible for a digital art gallery to side-step the retrieval issue and the need for a 
semantic hierarchy altogether by continuing to use layout themes that are used in existing 
galleries. Whilst this approach is perfectly acceptable in that viewers will be able to access the 
digital images, an opportunity is missed to advance the ability of the viewer to select images of 
interest. The technology is available to enable a viewer to select those paintings which are 
specifically of interest. The difficulty is in providing a data structure which permits such image 
selection without requiring impractical amounts of expertise or selection work from the viewer.
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This is a general problem applying to image indexing and retrieval applications across a range of 
domains.
Having described some issues involved in semantic image classification, we now consider the 
approaches of existing classification applications. The approaches which have been examined 
fall into the following three main categories:
1. direct analysis of image properties to determine characteristics such as colour content and 
texture; these approaches may also include some kind of shape matching based on a user 
defined query template
2. use of supporting information which accompanies an image (usually textual) to effect 
retrieval; this information can range from the name of the HTML file containing the image 
data, to more detailed consideration of the collateral text associated with an image
3. use of a combination of image analysis and text analysis in a dual stage approach to image 
analysis; the textual analysis is generally used to reduce the image search space before 
carrying out a more computationally intensive image comparison.
The approaches above are based on examining images and associated data with a view to 
establishing rules which may then be generally applied to other images. A further image 
investigation technique has also been investigated, although not with the express aim of 
establishing an image classification scheme. In this alternative approach, rules are generated and 
used to produce images, or to provide a representation of an image. Two studies in this area are 
summarised in Section 2.3. Work in the area of approaches 1 to 3 as listed above are summarised 
in the following section.
2.1 Machine Analysis of Images
We begin by considering the applications which carry out direct examination of images. Direct 
examination of an image generally involves one of three types of analysis: either a pixel by pixel
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based comparison of an example image against potential matches, some kind of feature 
comparison such as a colour distribution histogram taken from an example and compared with 
potential matches, or the generation of a primitive image layout by the user which is then 
compared with potential matches. In the later case, an image is usually created from basic shapes 
(circles, squares, rectangles etc.) and different colours assigned to these shapes, as in the QBIC 
application illustrated later in Figure 2.1 and Figure 2.2.
Feature comparisons frequently involve the generation of colour distribution histograms, in 
which the quantity of each colour used in an image is calculated, or textual measures, in which a 
frequency analysis over an image is carried out. Fourier analyses are used to determine these 
texture characteristics or other frequency based attributes (Stone 1999, Aslandgan and Yu 1999). 
Usually a template image is required for such analysis methods, although it is possible for the 
user to specify the type of colour distribution or texture which they are looking for in an image. 
Use of a template image, or Query By Example (QBE) is a common approach to image data only 
based comparisons. For more information on this type of approach see Yoshitaka and Ichikawa 
(1999).
It becomes apparent that with all the algorithms which analyse images directly, matching is based 
on visual similarity and not semantic similarity. An algorithm which is calculating parameters 
such as colour distribution or texture type loses all layout information, making meaningful 
semantic comparison effectively impossible. Applications such as QBIC which allow shape 
distribution to be included in the search algorithm are still using visual similarity only.
A typical example of direct image analysis is provided by Chang et al. (1998). They describe an 
infrastructure which could be used (as has been used in part) to index image databases. The 
methodology proposed makes use of non-semantic images characteristics (colour, shape, texture) 
to carry out similarity comparisons between images and a set of templates which are used to 
carry out image searches. The method involves establishing an infrastructure of databases 
(indexing of a meta-database), and characterising each image within a database, according to the
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established criteria (a feature vector is created). When search criteria are entered, the most 
appropriate templates are selected, and then other databases are identified which contain images 
which match these criteria, based on whether the similarity measure exceeds a particular 
threshold.
Chang et al. are not enthusiastic about text based search algorithms for images, stating that ‘this 
approach is subjective and suffers inflexibility', but their proposed method suffers disadvantages 
common to image only based approaches. The selection criteria available are restricted, and the 
method is calculationally expensive. In addition, a pre-characterised infrastructure is required. 
Results from the methodology are mixed, showing some ability to retrieve related images, but the 
measurement metrics used are not straightforward.
Difficulties experienced by direct image comparison algorithms are also described by Stone 
(1999) who notes these algorithms suffer inadequacies as they are either too computationally 
intensive for real time operation, or do not produce accurate enough results to be useable for 
general practical applications. The type of algorithm examined by Stone is that of pixel by pixel 
comparisons to pick out similar features. Some of the difficulties in using least mean squares 
type comparisons with images are described. It is concluded that existing direct image search 
programs will not provide useable real time results. However, use of captions and other 
associated text to reduce the initial search space before carrying out a more detailed pixel by 
pixel comparison may be more appropriate. It is concluded that combining a text and image 
search algorithm may be a useful way forward.
Aslandogan and Yu (1999) offer further evidence of the problems associated at present with 
direct image comparison methods. In particular some of the objections to the vector feature 
method which is that used by Chang et al. are described. They note that colour, texture, size are 
used in image analysis but state that shape based analysis is difficult and not an advanced 
technique. Defining the spatial relationships of features in an image for use in classification and 
retrieval is a problem still being researched. Yoshitaka and Ichikawa (1999) provide more
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information on the issue of spatial (and for video, temporal and spatio-temporal)^Monships in 
images. It is a common characteristic of direct image analysis methods that all layout 
information in the image is lost. In addition, as more vectors are used to characterise the images 
under examination, the efficiency with which the resultant data structure can be handled 
decreases markedly.
Noting the importance of understanding the features that are of interest to a viewer when 
searching for images, Santini et al. (2001) have developed a system, El Nino, which gives the 
user an extra degree of control in determining how a search is carried out. In this system, images 
are examined and a characterisation vector is produced, with this vector being based on an 
analysis of the visual properties of the image. The user is then invited to group a set of images on 
screen, with their physical proximity being a measure of how closely linked the user sees these 
images as being, in the context of the search that they are interested in. El Nino examines the 
user’s image placement, and uses this placement as a basis for determining how similar images 
are, and hence as the means for selecting further similar images in a subsequent search. The 
authors note that some level of similarity definition is required from the user to address the 
problem of uncertainty in a user request. When a user picks an image and seeks to find similar 
images, which of the properties of that image are they measuring similarity against? By allowing 
the user to define what similar means to them, this question is to some extent addressed, although 
limited information is given as to the results achieved with El Nifio. The authors also argue that 
meaning is an emergent property of the interaction between the user and the system in that the 
properties of an image, in terms of its meaning, only emerge as the user query emerges, and 
therefore these properties cannot be pre-assigned to an image. A portrait may be seen as being 
primarily a painting or primarily a face, depending upon the context in which it is viewed. We 
would argue that the image possesses both these properties extant from any viewing context, but 
that the property which dominates depends upon the context or user priorities.
While we argue with the conclusions drawn in respect of what are implicit properties of an
20
Chapter 2. Images and Text: Interaction and Retrieval
image, and what arises as a result of image/viewer interaction, the work of Santini et al. 
highlights two points which we note in respect of our own study. First, to permit meaningful 
image retrieval we need to allow sufficient flexibility for the user to specify what they are 
interested in. Secondly, relying only on the visual properties that can be extracted from an image 
with existing approaches does not generally permit the necessary flexibility.
Combining text and image analysis (Stone 1999) is one way of reducing the calculational effort 
involved in an all-image comparison technique as it permits a reduction of the number of images 
to be compared. This technique also helps overcome the fact that the parameters involved in 
direct image comparison contain no semantic information and searching takes place on the basis 
of visual similarity. Smith (1996) discusses an application incorporating text-based processing 
and content based visual analysis. Textual analysis is centred on the HTML tags and URL (User 
Resource Location) addresses of the image, as opposed to an examination of the texts which 
accompany an image (the collateral text). However, the program demonstrates that a level of 
classification may be carried out with even basic information, although performance is dependent 
on the URL or HTML page that defines the information source being appropriately named, in 
other words having a name that is semantically linked to the page content.
A further combined image and text indexing and retrieval application is discussed by McKeown 
et al. (1998). An example is quoted of President Clinton making a speech in the White House. 
The application can automatically determine that the image is ‘a portrait’, whilst a classification 
of the video stream as ‘President’ or ‘White House’ is carried out based on an analysis of the 
caption text associated with the video stream. ^
We illustrate the approaches discussed so far with details of the Query By Image Content (QBIC) 
application, and its adaptation for image searching within the Hermitage Museum web site. This 
is an image search engine that works on visual properties. The characteristics which it uses for 
input are colours used and how colours are distributed across an image. The user is required to 
define location areas using basic shapes and the colour used within that location. This approach
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is typical of direct image analysis algorithms. An alternative type of search may also be carried 
out at the Hermitage Museum with textual inputs, where attributes such as artist, painting genre 
and theme are available as selection criteria. We can see the relative crudeness of the attribute 
specification for searching with visual characteristics from Figure 2.1. A template is constructed, 
and a visual similarity search follows. The textual input fields which are shown in Figure 2.2 
allow some properties relating to semantic similarity to be captured, for example, we may search 
on the same theme, or the person represented.
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Figure 2.1: A Visual Query using QBIC. The user selects colours and shapes to generate an approximate 
template for the images of interest.
The addition to QBIC of an ability to incorporate textual items expands its ability to search 
semantically and helps to illustrate the difficulty of defining such a query in purely visual terms 
with current technology. To enable a semantically richer, more specific query to be made, it is 
generally necessary to resort to text. To provide some degree of structure and hierarchy to the 
generation of queries it is also necessary to include text in the query process. Use of text also 
permits us to move away from the query by example methodology and hence to move away from 
querying based only on visual similarity.
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Some direct visual analysis algorithms do exist which make use of a data structure, such as 
Contlndex (Content-Based Indexing of Multi-Media Databases, Wu:1997), but examination 
reveals that the index is constructed based on initial user classifications (i.e. no automatic image 
examination) and the user then selects the attributes from which to construct the index. Despite 
the visual feature comparison functions which the algorithm carries out, for structure building 
this method is inherently text based. The approach does however, depart from the QBE 
methodology necessary for so many image retrieval algorithms.
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Figure 2.2: A Textual Query using QBIC. The text fields available permit semantically richer image 
queries.
As an alternative way of developing better image classification techniques, efforts have also been 
made to make use of the type of semantic links which exist in language to draw analogies with 
images. Work in this area has been undertaken to elaborate on a neologism -  visual thesauri. 
Picard (1995) has proposed ideas for such thesauri in the context of Information Retrieval. She
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adopts a content-based image retrieval approach where descriptors of images are automatically 
computed from the image data. The resulting features, such as measures of colour, texture and 
shapes, are used by a learning system to form, she suggests, semantic relations between images. 
Traditional thesauri terms are employed to describe the resulting relations as synonym and 
hyponym and so on. These are terms usually applied to relations between words, elements of the 
linguistic system, rather than as Picard has done, applied to relations between entire media 
artefacts. Furthermore the semantic relations between individual words are not apparent from 
their form (cf. the arbitrary nature of linguistic symbols) whereas in this case relations are 
computed on the basis of the form of the image. The parallel in the linguistic domain would be 
forming, a relationship between car and can because of their perceptual similarity, but ignoring 
one between car and vehicle.
This approach suffers from the same problem as other algorithms which rely on direct image 
analysis, namely that visual similarity is compared not semantic similarity. If we wish to take 
advantage of the types of relationship used by thesauri to augment image classification abilities, 
it is likely we will need to use the texts associated with images rather than the images directly.
2.2 Use of Texts
A review of the literature has so far revealed three conclusions of relevance to our work. First, 
current computer applications based on direct image comparisons have achieved limited success 
when attempting image retrieval based on semantic similarity. Secondly, the direct visual 
analysis algorithms are not so readily able to accommodate the concept of data structure, or this 
concept has not been built in to them, although it is acknowledged that some form of symbol 
hierarchy (and hence data structure) exists with respect to images. Thirdly, the text based 
algorithms such as that illustrated in QBIC, permit semantic queries and queries of different 
types, so it is at least feasible that some sort of data structure may be built with these types of 
algorithms. We do not seek to claim a direct translation or mapping from the visual to linguistic
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domain. We have noted from Wilks (1995) that there are differences in the metaphorical/literal 
nature of natural language and images. Goodman (1976) discusses issues surrounding a language 
of art providing lengthy discourses on how words such as expression and depiction require 
careful application. However, we do see natural language as a way to articulate the meaning of 
an image, where ‘meaning’ may cover a description of the artefacts within an image, as well as 
encompass terms such as ‘expression’ and ‘depiction’. We now look at some applications which 
take a more text based approach to classification.
The world wide web and the hypertext links upon which it is based provides us with one simple 
text based data structure model. Gonzalez (1997) notes the way in which hypertext can be used 
to provide a structure for multi-media data and goes on to propose a syntax for extending the 
simple linking principle used in hypertext to something more all encompassing which 
specifically addresses some of the semantic issues of interest to us. This syntax would facilitate 
the building of a data structure. The basis is useful in our search for structure, but covers a wider 
field (images, video, text and speech) than that which we are investigating and concludes with a 
proposed structure rather than a tried and tested one.
Use of text in html tags has been mentioned before (Smith, 1996), and this approach has been 
used with some success. Yuwono and Lee (1996) have developed a system called WISE for use 
across the world wide web, but we note the dependence of such a system on the html tags having 
semantic significance and also the difficulty in developing a data structure when working with 
something as semantically arbitrary as html tags.
Use of WordNet, a thesaurus developed by the Cognitive Science Laboratory at Princeton 
University USA (Fellbaum 1996), and available on the internet, and also the construction of 
ontologies are strategies used in developing image retrieval algorithms in association with text 
(Aslandogan et al. 1997). Another approach adopted has made use of both ontologies and 
WordNet to address the issue of image retrieval (Guarino et al. 1999). The authors seek to adopt 
a specific language to build ontologies for content based web retrieval. The basis of the ontology
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is linguistic, and the language constructed makes use of WordNet. The study is based on an 
examination of documents which have limited linguistic content such as Yellow Pages, product 
catalogues and similar types of documents, and so does not seek to tie texts explicitly to images. 
However, the content under examination typically contains images as well as text, and-the 
application developed, OntoSeek, uses the semantic links between words which are provided by 
WordNet in searching for word matches. This system illustrates how text based semantic links 
may be exploited for indexing and retrieval.
Other approaches include the use of software agents to carry out searches again based on the use 
of ontologies (Weinstein et al. 1999). The interesting part for us is the use of formal ontology for 
knowledge representation in respect of semantic content of the database in question. This is a 
formal use of a defined data structure to assist in content based retrieval. Natural language is the 
basis for searching and data structures, and the work is not specific to a particular media type in 
respect of data base content.
A further approach to addressing the need for a data structure in image classification is provided 
by Bechhofer and Goble (1999). Their approach is text based, and seeks to make use of image 
captions to classify images, and to determine the relationships between the classifications that 
may be applied to an image. They propose that classifications exist at different levels of meaning 
within an image. The introduction of different levels is a step towards providing a structure for 
the attributes that describe an image. Examination of the attributes and structure then permits a 
more complex set of intra-image links to be generated. The different levels that they propose for 
their analysis are:
1. syntactic information (colour, texture)
2. object type descriptions (train crossing bridge, people dancing)
3. named events, types of activity (English folk dancing, sombre picture)
Description logic is discussed as a way of capturing the structure and relationship information. 
Bechhofer and Goble quote the example of an image of a man holding a trophy aloft with the
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caption “Billy Wright holds up the FA Cup”, which they describe as a specific example of an 
image type “Man holds trophy”, and also of an image containing “Billy Wright”. This 
methodology, which although applied outside our domain of fine art paintings would be equally 
applicable to it, permits the definition of different semantic levels and hence classification levels. 
However, the text analysis is limited to picture captions.
We conclude that in seeking to develop image classification applications attempts are being made 
to develop suitable data structures to hold and order classification attributes. However, in 
searching for structure, we must also be aware that computer science is not the only body with an 
interest. Museum curators and others who work in the field of fine art are also looking for a 
means of classifying images in such a way to permit timely access to large libraries of images. It 
is no surprise given what we have said before to find that the structures defined are linguistically 
based. One of the projects undertaken in this area is that available from the Getty Centre 
(Categories for the description of Works of Art"^ ). This resource provides a set of categorisations 
for all types of works of art, including sculpture and buildings amongst others, not just paintings. 
These categorisations, which could be called an ontology of sorts, describe both physical 
attributes of an image (size, date of painting etc.) as well as some devoted to more subjective 
image related characteristics. This categorisation scheme will be discussed in more detail later. 
For the moment we note its existence as a valuable resource in searching for an image related 
data structure.
Table 2.1 below provides a summary of the image indexing and retrieval applications discussed 
in this report. Where the application may be accessed via the internet, a web address is given. 
The way each application operates is characterised.
http//www.getty.edu/research/institute/standards/cdwa/index.htinl
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2.3 An Image Generation Approach
Our approach to semantic image analysis is to examine texts written about images. However, 
there are other ways, and two studies of interest are summarised in this section. They relate 
to computer programs that work with a series of rules about image generation, and are able to 
generate images automatically. At the heart of both applications is a set of rules which seek 
to capture knowledge about representation, with particular reference to how simple shapes 
may be assembled to create more complex, recognisable objects. The investigations are at 
least in part concerned with the minimum information needed before a representation of 
something recognizable occurs, or following our definition of representation, the minimum 
visual information needed before we have accurately described a class of objects. We now 
describe the applications in more detail.
The first application, named ROSE (Representation of Spatial Experience), copies from a 
geometric representation of an image and then reproduces what it assesses to be the basic 
structure and salient features (Burton, 1996). ROSE’s method of copying is based on a three 
stage process: experience, perception and representation. Experience represents the 
examination of the object that ROSE will later attempt to reproduce. The perception is the 
analysis of the object in which ROSE makes decisions about which parts of the image are 
important and where key features lie. This process includes the identification of the principal 
‘volumes’ of the object and the generation of a structural skeleton around which to place 
these volumes. Finally, in the representation stage the object is reproduced by ROSE. 
Images from ROSE exhibit characteristics of abstraction and representation which parallel 
the development of a child aged between 18 months and five years. This result may indicate 
that ROSE captures some of the basic rules of abstraction and representation which humans 
use in order to make sense of information which reaches us in the form of image data.
The second application is a computer controlled machine constructed by Harold Cohen, 
named AARON, capable of generating images from a basic set of instructions and a
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knowledge base of how certain primitive forms should be generated (the name AARON was 
selected partly for alphabetical simplicity and also as it is the Hebrew given name of its 
author). Cohen’s work is described by McCorduck (1991) and also on several web sites^. 
AARON is capable of generating relatively complex images in comparison to ROSE. People 
with recognisable faces, items of furniture, foreground and background items are all 
distinguishable in AARON’s images.
The original question which Harold Cohen posed was what are the minimum conditions 
under which a set of marks function as an image? His reason for asking this question is to 
search for the answer to something more fundamental, namely how does the transfer of 
meaning occur from painting to viewer and how can this process be made visible to us? 
These questions echo something of our own goals, in that we wish to articulate something of 
the process of image classification, although our method of investigation is different. 
AARON began in the 1970s as a program based on random doodling but with an ability to 
produce closed shapes which could be viewed as entities of some sort and with an awareness 
of the other entities which it had drawn. This machine behaviour was based on the 
observation of children drawing development, where at a particular stage there appears to be 
a switch from random doodling into the creation of shapes which may be recognised as some 
kind of entity. Additional rules have subsequently been encoded into AARON to give the 
application an ability to draw these closed shapes in such a way that they may represent 
recognisable objects. Other rules about foreground and background precedence and 
perspective enable relatively complex images to be generated by AARON.
Both these applications, ROSE and AARON, provide interesting insights into representation 
and image generation. However, it is not clear that they provide a better basis for 
investigating visual data structures than the textual approach described earlier. The level at 
which meaning is investigated by these applications is different from ours. Both AARON
for example, http://www.scinetphotos.coni/aaron.htnil, http://www.stanford.edu/group/SHR/ 
4-2/text/cohen.html
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and ROSE are investigating the way in which basic shapes and lines may be assembled to 
form recognisable entities. Our level of investigation is more interested in how the entities 
themselves and the way they are presented within an image create meanings for the viewer. 
To date neither application can follow an instruction to generate or copy a ‘sad’ image or a 
battle scene. Given what both have achieved to date though, these programs’ development is 
something which we watch with interest.
2.4 Discussion
Reviewing existing applications in the literature, there are three main approaches adopted to 
address the issue of image indexing and retrieval. There are applications which work entirely 
on attributes which are measured directly from image properties, those which work entirely 
on texts associated with images and those which use some combination of the two. Those 
using image properties measured directly generally work at a lower level of semantic 
interpretation. In the main, what is being measured when comparing images in these 
applications is a level of direct image similarity rather then one of semantic similarity. Two 
landscapes may be matched if both have a similar tree structure, and both are predominantly 
the same colour, say green. But if one is of a forest, and the other of a desert, the chances of 
a match are much reduced. Analysis of images remains a difficult problem, and whilst 
further progress will no doubt be made, the current level of development as described in the 
literature does not offer us promising returns on invested effort.
The second approach, reflected in the applications that make use of collateral text in some 
way, provides more promising results in terms of the semantic level at which indexing and 
retrieval may take place. We can see a way of exploring the links between a semantic 
concept and an image and thus of recalling a particular image when that concept is of interest 
to us. Whilst this linking process must at some level be carried out manually, we note that 
there is already a significant amount of text directly associated with images, ranging from 
html tags to learned critical tomes. Our further investigation will begin then, to look more at
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how we can use collateral text in association with fine art image examination.
The third approach, which combines elements of the other two, provides the richest way of 
addressing indexing and retrieval. However, as we have already noted, our interest with 
respect to this approach is limited to the examination of collateral text.
Our conclusions are reinforced by results from other work carried out in surveying content- 
based retrieval systems (Veltkamp and Tanase, 2001). This work notes that the majority of 
existing applications make use of physical characteristics (colour attributes, texture, pattern 
analysis etc.) and that few are able to characterise more semantic properties of an image. 
Those that do generally make use of text tags for indexing. In total, thirty nine systems are 
reviewed by Veltkamp and Tanase, including many of those listed in Table 2.1.
In this examination, there are a series of issues we will need to be aware of. Firstly, we are 
aware that natural language and any corresponding visual language that may exist possess 
different properties (by visual language we refer to some means of communication which 
would permit the description of visual artefacts and icons in the way that natural language 
does, but which would exist only in visual terms). Language is highly metaphorical and only 
sometimes literal, whereas images are literal, at least at a first level of interpretation. 
Language has well defined units of meaning which we can manipulate (words), images at 
present do not, in that it may be argued that there is no equivalent of a word in purely visual 
terms. Even if one chose to argue that there was a sufficiently recognisable set of symbols 
which could be regarded as visual words, then there is no grammar that described how these 
symbols come together. Language frequently contains a significant level of ambiguity which 
can usually be resolved by the pre-knowledge of the reader, but we note that we are seeking 
to create a computer based application. We must therefore be aware of the effects of any 
ambiguities.
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Chapter 3
3. Organising Objects of Fine Art
Art galleries generally have a structured layout for image presentation and there are often, 
although not always, hierarchical elements to presentation too. Consider a display of 
impressionists paintings. These may be subdivided geographically into French, English and 
other nationalities, and perhaps within the French section into early and late impressionists. 
A degree of structured classification exists already in fine art, and we may be able to build on 
existing relationships and definitions as we seek to develop new classifications and 
understand more about those which exist already. The type of classifications typically used 
in a gallery layout need make use of only a small part of the classification means which are 
written about by the art critic in order to present paintings coherently. Further study of the 
body of writing relating to fine art criticism is required to understand how this additional 
material may be used to improve classification.
In this section we review gallery layouts and classification studies carried out on images and 
works of art to see how they may help us in a search for a structure which we can use to 
capture and order relevant attributes for classifying fine art paintings. The attributes and the 
relationships between them are expected to come from both existing means of art 
classification and the collateral texts we have yet to examine.
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3.1 Structures in Fine Art
3.1.1 Gallery Layouts
Art gallery presentation is based on certain themes which may be summarised as:
1. geography, generally country
2. chronology
3. artist
4. artistic school (such as impressionism, cubism etc.), which may involve elements of 1-3 
above.
There may be variations on these themes in particular galleries, but the above list illustrates 
that in general, specific painting groupings are provided for the viewer, usually delimited by 
the physical layout of the gallery, so that one room may be given over to European art of the 
19* century, one to impressionism, then to 20* century schools such as expressionism and so 
on. The particular themes adopted are those favoured by the individuals responsible for the 
gallery (curator, manager etc.) or may relate to a particular exhibition within a gallery. 
Collateral text is often also provided. This information may relate to details of the artist’s 
life, background information on the development of art at that given point in time, or some 
other subject which the gallery curators perceive to be of interest to the viewer and which 
may enhance the viewing experience.
Many galleries now provide digitised versions of the art which they own via the Internet and 
the world wide web. These include the web sites of organisations such as the UK National 
Gallery^, the Uffizi Gallery in Florence^ and New York’s Metropolitan Museum of Art^. The
® http://www.nationalgallery.org.uk/
 ^http://www.televisual.net/uffizi/
 ^http://www.metmuseum.org/
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layout of these digital galleries tended initially to reflect their origins, as is shown in Figure 
3.1, and in their original versions, most contained guides based on the rooms and exhibitions 
available from the parent galleries. As such, browsing these galleries on the Internet shared 
aspects with a physical tour of the real gallery. The same paintings are available in the same 
rooms and the same layout themes and classification criteria are adopted.
'  h  t -  g
' K
I 2Otli Century Art
CA Restaurant
E) Thomas J. V/atson Library
The Robert Lehman 
Collection
I) Shop
Arts of Africa. Oceania, and The 
Americas
European Sculpture and Decorative 
I Arts
Greek and Roman Art
HI Medieval Art
J) Great Hall
K)Shop
, Ml Arms and Annor
I 01 Eg’mtian Art
^  LI The American Wine
N) Grace Rainey Rogers Auditorium
Figure 3.1: Layout of Floor one of the Metropolitan Museum of Art from the museum’s web site, 
circa 1996.
The type of layout schema described above can be contrasted with that adopted for a gallery
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such as the WebMuseum^, which exists nowhere except on the internet, and so had no 
existing layout scheme to follow when its founder, Nicolas Pioch, set out to create it (see 
Figure 3.2). Within the WebMuseum, an individual painting may be approached through 
several different paths, depending upon the preferences of the viewer in the themes which he 
or she wishes to pursue. An example of such multiple path viewing is described below.
I W e b M u ^ i H H F P a r î s
Famous Paintings exhibition
E i - Artist Index
Glossary
Themes Index
•  Gothic Painting (1280-1515)
o International Gothic Style 
o Innovation in the North 
o Late Gothic Painting
•  The Italian Renaissance (1420-1600)
o  The Early Renaissance 
o  The High Renaissance
•  The Northern Renaissance ( 1500-16151
•  B aroque ( 1600-17901
•  Revolution and Restoration n740-1860'i
o France 
o Germany 
o England 
o Other Countries
•  Impressionism (1860-1900)
Figure 3.2: Navigating through the WebMuseum
One of the many paintings available in the WebMuseum is ‘The Supper at Emmaus’, by
 ^http://www.southern.com/wm/
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Velazquez. Example ways in which this painting may be approached for viewing are:
1. by selecting the artist Diego Velazquez from the artist index
2. by selecting ‘baroque’ from the painting themes list, subsequently the country Spain and 
once again the artist
3. by selecting ‘baroque’ from the glossary, and from within the textual description of this 
term, once again selecting the artist Velazquez.
The above example illustrates that the way in which paintings are presented to the viewer 
depends on the selection method which the viewer chooses to use. The method of 
determining image selection is chosen by the viewer and may change in the course of 
viewing. Taking point 3 above as an example, if the viewer decides from the description of 
baroque in the glossary that this type of painting is not that which is currently of most 
interest, this path of examination may be abandoned and another method of selection chosen. 
The viewer is presented with the information to make this decision. The type of 
classification criteria which is used to select paintings has not changed. However, the viewer 
has more freedom over which criteria to use in order to make an image selection.
The greater level of freedom offered to a viewer in selecting image has, more recently, been 
reflected in the layout of digital galleries arising from organisations such as the Metropolitan 
Museum of Art. Figure 3.1 shows the Web site layout circa 1996. In Figure 3.3 we show the 
layout circa 2002. As with the WebMuseum, there are now several ways in which the viewer 
may browse the digital Metropolitan Museum. Some examples are considered below.
1. Use of ‘Collections’ option. Here the user is presented with a choices based on more 
traditional gallery layouts. Collections are grouped by categories such as geography, 
examples including ‘Asian Art’ and ‘Egyptian Art’, individuals such as ‘The Robert 
Lehman Collection’ (also a part of Figure 3.1), and by chronology, such as ‘The Medieval 
Art’.
2. Use of ‘Explore and Leam’ option. The themes under this category are broadly
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educational. Subcategories include ‘Just for Fun’, ‘Themes and Cultures’ and ‘A Closer 
Look’.
3. Use of ‘Timeline of Art and History’ option. Here the viewer is presented with a timeline 
representing dates from 20000 BC to the present day, and invited to select a point along 
this timeline. Once a point on the timeline has been chosen, a map of the world is 
displayed. The viewer selects from this map samples of art that are representative of the 
area and epoch.
The approach taken by the Metropolitan Museum of Art has changed significantly from that 
illustrated by Figure 3.1, with the viewer being given more choices, and hence control, over 
how images are selected for viewing. There is almost no trace of the museum layout left in 
the revised digital presentation of its contents. In the choices we have considered, only ‘The 
Robert Lehman Collection’ remains from the previous layout.
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Figure 3.3: Introductory page to Metropolitan Museum, circa 2002
Digital galleries also offer the opportunity of adding more to an image in terms of supporting 
information. The display and removal of collateral text can happen dynamically so that if an 
artistic term is not understood or if additional information about the artist is required then 
extra textual information can readily be displayed and then subsequently removed when the 
viewer wishes to return to examining the painting only. By using hypertext linking, such as is 
used on the world wide web, the level of information displayed can be determined by the 
viewer. This facility is exhibited to an extent by the WebMuseum, where artistic terms are 
linked to images and artist names, allowing items of interest to be pursued by the viewer 
before returning to the original image(s) of interest.
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The change in nature of the image selection process provided by digital galleries such as the 
WebMuseum, and the more recent version of the Metropolitan Museum of Art, is that from 
object centred selection (based on the image) to viewer centred. These digital galleries are 
qualitatively different from previous galleries in that the way in which images are selected 
depends upon a series of choices made by the viewer, as opposed a more simple selection of 
one theme from a list of many. Moving to viewer centred selection offers two advantages.
1. The viewer is able to select more directly those images that are of interest. By providing 
several pathways to an image, a virtual gallery is providing a greater chance that a viewer 
with specific ideas about the images they wish to see will find those images. Selection is 
based on viewer knowledge and viewer preferences, rather than the preferences (which 
may still be both logical and intelligent) of those responsible for the construction of the 
gallery. Without some degree of flexibility in image selection, it is necessary that the 
viewer leam the rules relating to a specific gallery layout. The viewer may have neither 
the time nor the necessary background knowledge to achieve such learning.
2. A means is provided of making selections from a large search space. Phenomena such as 
internet based galleries and CD ROMs mean that a viewer may browse large image 
libraries consisting of hundreds if not thousands of images. The chances of the viewer 
finding images of interest are likely to be increased if the viewer is able to be specific 
about the type of image they wish to see instead of searching a single predefined display 
organisation and attempting to match their search criteria to the structure of this display 
organisation.
We note that the means of classification and selection used in the digital galleries are not 
different from those with which we are already familiar. It is the flexibility with which they 
are used that has changed. This flexibility means that the way the selection criteria are 
ordered takes on a greater importance, as paintings will not have a fixed layout stmcture and 
also we may wish to extend the selection criteria so that additional means of selecting images 
are provided.
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In order to provide the means for classification which we seek, we anticipate the provision of 
additional classification attributes which will need to be structured in some way. Based on 
our survey of existing image classification schemes, we postulate the existence of some sort 
of attribute hierarchy. Jiang and Blmagamid (1998) discuss this concept with respect to video 
libraries and for meaningful attributes relating to an image. Determining how best to 
catalogue and define image and other types of data is an area into which much effort is being 
targeted (see for example, Yoshitaka and Ichikawa 1999, Aslandogan and Yu 1999). Search 
and indexing requirements on the internet are leading to attempts to define these types of 
criteria for images to provide a means of classifying images in a way which relates to the 
image content (Chang et al. 1998). Amongst the difficulties to be overcome is establishing a 
structure for representing the meta-data created to carry out this. classification, and 
establishing the nature of the meta-data itself. These problems are equally applicable to the 
organisation of digital galleries and we look to texts as a means of investigating solutions.
The classification approaches we have talked about so far with respect to digital galleries on 
the world wide web are inherently based on text, being hypertext links. Within a digital 
gallery, the amount of collateral text which may be viewed in conjunction with an image can 
be dynamically varied, in accordance with viewer preference, and hypertext links are 
embedded within this collateral text. With these links one may move, for example, from 
images and text associated with Henri Matisse to other artists associated with the Fauvism 
movement simply by a click of a mouse button. The association is made via texts. The idea 
of using text as a way of capturing a classification scheme fits in well with our approach of 
analysing collateral text, although we note the fixed nature of hypertext links whereas we 
hope for a model which can incorporate more dynamics features where gallery structure is 
not predetermined and selection is even more in the hands of the viewer. In such an 
environment, a viewer would state the criteria of interest, and the viewing system would 
dynamically assemble the gallery that best matches these criteria. For instance, a viewer may 
specify 19* century French paintings that include pastoral scenes. It would be a matter of 
chance whether such a fixed category existed in a gallery, but with the appropriate level of
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dynamic manipulation, a system could retrieve all matching paintings and assemble the 
corresponding gallery.
In a hypertext system texts are associated through a series of links, from anchors (which may 
be linked to a single word, a compound term, sentence or paragraph) to target destinations in 
the same document or a second document. Hypermedia systems utilise a similar linking 
notion but difficulties arise from the nature of some multi-media artefacts which differ from 
texts. Consider an image which has a computer-based encoding at the level of the pixel: here 
it would not be meaningful to use a pixel as an anchor. The lack of structured computer- 
based coding for images, particularly moving ones, limits the application of hypermedia 
technology to images, although progress is being made with this approach (Gonzalez, 1997).
Researchers in the field of Information Retrieval (IR) have also met with partial success in 
extending to the multi-media domain techniques that were developed for text retrieval (See 
Sal ton, 1988 for a description of text processing and IR). A computer file be it text, iinage or 
audio can have ascribed to it attributes such as author/painter/composer, genre and style. 
Such meta-data can be used to retrieve these files irrespective of their contents (see for 
example the Dublin Core^° meta-data for a set of text descriptors which with minor 
adaptations have also been applied to images).
3.1.2 Expanding Image Classification Criteria
To provide a sufficiently flexible means of selecting images from a digital gallery, we expect 
to need additional selection attributes. In discussing image attributes we can see that there 
are a number of levels of meaning or interpretation with which one can approach an image, as 
illustrated in Figure 3.4. At the most basic level of physical interpretation we can use 
painting size, the colours used, and possibly the way colours are distributed across a painting. 
Moving to a position of greater interpretation of the image content, we may look for 
particular items such as buildings, trees, people, or bowls of fruit. Moving on to higher levels
http:// dublincore.org/
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of interpretation we could look for images of a particular school such as baroque or post- 
impressionist, or for particular types of image such as battle scenes or still life. We may call 
this a hierarchy of symbols, along the lines of David Summers (Summers 1987), although 
defining the boundary of a symbol at each level may be problematical. Semantic hierarchy is 
also discussed by others (Al-Khatib et al. 1999).
The idea of a hierarchy and of different levels of interpretation also has a resonance with the 
work of Erwin Panofsky (1939, 1974). His work on iconology led him to define three levels 
of meaning, the pre-iconographical description, the iconographical analysis and the 
iconcological interpretation. The first of these corresponds to the recognition of everyday 
objects, such as people and trees in Figure 3.4. The second relates to themes and concepts, 
and thus to ‘family in park’ in relation to Figure 3.4. The third (and most contentious), also 
labelled as synthetic intuition by Panofsky, relates to one’s personal psychology. A viewer 
may react in thinking that Figure 3.4 is a happy family scene, or may find it constricting and 
repressive. We have also included a more basic level than recognisable objects in our 
analysis (edges, colours etc.), as it is not our position that the precise definition of these levels 
is of utmost priority, but an acknowledgement of their existence is required.
The views of those developing image retrieval algorithms and art critics such as Panofsky and 
Summers coincide in advancing an argument for the existence of a hierarchy of meaning 
levels within an image. We therefore expect any new attributes we propose to operate at 
different levels and to be related in some hierarchical manner, both between themselves and 
with existing attributes that are used for classification.
The determination of which interpretation level to use in a given situation is something which 
can only be decided by the viewer. Provision of a facility which allows the viewer not only 
to determine which images to view but also how those images are selected is possible with 
digital galleries. It is perhaps at the higher interpretation levels where most benefit is to be 
gained. Certainly these levels are of more interest in our investigation. The mechanism by 
which a painting is classified as baroque or post-impressionist appears at face value to be 
more complex than that by which say, big images are selected as opposed to small ones. One
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aim of our study is to investigate what the appropriate semantically rich attributes may be 
which could be used in an image selection application. A further aim is to investigate how 
different types of attributes may relate to one another.
Family scene in the park 
(high level meaing)
Face, person, tree 
(mid level meaning)
Black, white, edge, circle 
(low level meaining)
Figure 3.4: An illustration of the levels of interpretation within an image (Painting: La Famille de 
l’Artiste, Pierre-Auguste Renoir, 1896).
Our initial examinations of gallery classification schemes lead us to a number of conclusions. 
Firstly, there are recognisable classification criteria in existence already. Secondly, there are 
different levels at which classification criteria may be applied. We may start with objective 
criteria such as colour and object contents and progress to classifications which depend more 
on viewer psychology and hence are more subjective. We also believe that there is a 
relationship between these levels, a hierarchy of some kind. Thirdly, we can in theory put all 
these criteria at the disposal of the viewer in a digital gallery, and through this process.
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enhance the viewing experience by providing a better match with the viewer’s requirements. 
We now look at some studies which have been undertaken with the express purpose of 
enhancing means of image and artefact classification.
3.1.3 Fine Art Classification Schema
The art historian Henri van de Waal has attempted a ‘systematic overview of subjects, themes 
and motifs in western art’ (quote from website, see footnote). He was influenced by the post 
second world war interest in subject based classification systems. A contemporaneous 
example of such classification can be found in the Dewey decimal system. Van de Waal’s 
work has been continued and now exists on the world wide web as ICONCLASS^^ In this 
system, an investigation of the symbolic content of an image library has and continues to be 
carried out by a process of icon definition and classification.
Figure 3.5 shows the top level of the indexing scheme used by ICONCLASS. The user is 
invited to select from the top level of ‘iconic’ definitions, and is presented with a narrowing 
set of choices until a base set of icons is reached. By reference to this system it is possible to 
produce a classification scheme for a given set of images. Figure 3.6 shows an ICONCLASS 
selection window after two sub-selections have taken place, illustrating how the search is 
refined. The relevant key words used in the selection refinement are collected in the lower 
window for subsequent reference (only ‘human being’ is visible in the above figure).
As a scheme which classifies by icons, ICONCLASS is only able to classify representational 
images. Conceptual images (such as abstract art) cannot easily be classified in this way, as 
often they will not contain an identifiable set of icons or representational ideas. Using a 
richer set of linguistic terms to describe an image permits greater flexibility with conceptual 
image classification, and thus encourages us to pursue the idea of searching for a language of 
images with which to carry out classification.
http:// www.iconclass.nl/
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Netscape: ICONCLASS Client
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Figure 3.5: The ICONCLASS Client illustrating the top level selection criteria
Further work in fine art classification has been carried out through the Getty Museum. The 
work title is ‘Categories for the Description of Works of Art’ (CDWA). CDWA is a 
product of the Art Information Task Force (AITF), an organisation which encourages dialog 
between art historians, art information professionals, and information providers so that 
‘together they could develop guidelines for describing works of art and their visual and
http://www.getty.edu/research/institute/standards/cdwa/index.html
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textual surrogates’ (quote from web site). 
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Figure 3.6: A refinement of the iconic selection process.
The task force was made up of representatives from the communities that provide and use art 
information: art historians, museum curators and registrars, visual resource professionals, art 
librarians, information managers, and technical specialists. The claim of the developers is 
that the categories in the scheme ‘describe the content of art databases by articulating a 
conceptual framework for describing and accessing information about objects and images. In 
addition, the categories identify vocabulary resources and descriptive practices that will make 
information residing in diverse systems both more compatible and more accessible. They also 
provide a framework to which existing art information systems can be mapped and upon 
which new systems can be developed.’ Further, these categories are intended to be 
‘guidelines for formulating the content of art databases’ (all quotes from CDWA website).
The area of claim which is particular interest to us is in the ability to describe the content of 
an art database, and to assist in the formulation of content. We would like this ability to
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extend to providing semantically rich descriptions and to be straightforward to manipulate, 
but perhaps we are expecting too much. Let us examine the main titles of the attributes 
provided by CDWA. Table 3.1 lists the main headings of the CDWA scheme, and gives a 
summary of the sub-attributes used in conjunction with these headings. There are additional 
levels at attributes in the scheme but these are not shown in the table because of space and 
clarity considerations.
We note that the categories used are comprehensive, providing for all works of art (not just 
paintings) and for a wide range of categories, going beyond interpretation or appreciation of 
the image directly. However, there are two aspects of particular note to us. Firstly, whilst 
categories such as loan history may not be of interest in our work, we do note how much 
additional information beyond just immediate physical characteristics is recorded. Examples 
of significance include the context of the work of art, the critical response and related works. 
Secondly, there is a structure to this information. Although not revealed in the table above, 
there are sub-categories descending to a depth of 4 layers in some instances, allowing 
classification of a detailed nature to be captured in a common format.
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Table 3.1: Summary of CDWA Classification Categories, as proposed for use in carrying out the 
classification of fine art artefacts.
No Main Attribute Title Sub-attributes
1 OBJECT/WORK Quantity, Type, Components (Quantity, Type), Remarks, Citations
2 CLASSIFICATION Term, Remarks, Citations
3 ORIENTATION/ARRANGEMENT Description, Remarks, Citations
4 TITLES OR NAMES Text, Type, Date, Remarks, Citations
5 STATE Identification, Remarks, Citations
6 EDITION Number or name. Impression number. Size, Remarks, Citations
7 MEASUREMENTS Dimensions (Extent, Type, Value, Unit, Qualifier, Date), Shape, Size, Scale, 
Format, Remarks, Citations
8 MATERIALS AND TECHNIQUES Description, Extent, Process or techniques. Materials, Actions, Remarks, 
Citations
9 FACTURE Description, Remarks, Citations
10 PHYSICAL DESCRIPTION Physical appearance. Remarks, Citations
11 INSCRIPTION/MARKS Transcription or description type. Author, Location, Typeface/Letterform, Date, 
Remarks, Citations
12 CONDITIONS/EXAMINATION
HISTORY
Description, Type, Agent, Date, Place, Remarks, Citations
13 CONSERVATION/ TREATMENT 
HISTORY
Description, Type, Agent, Date, Place, Remarks, Citations
14 CREATION Creator (Extent, Qualifier, Identity, Role, Statement)
Date, Place, Commission (Commissioner, Date, Place, Cost) 
Number, Remarks, Citations
15 OWNERSHIP/COLLECTING HISTORY Description, Transfer mode. Cost, Legal status. Owner, Place, Dates, Owner’s 
numbers. Credit line. Remarks, Citations
16 COPYRIGHT RESTRICTIONS Holder’s name. Place, Date, Statement, Remarks, Citations
17 STYLES/PERIODS/GROUPS/
MOVEMENTS
Description, Indexing terms. Remarks, Citations
18 SUBJECT MATTER Description, Identification, Interpretive history. Remarks, Citations
19 CONTEXT Historical/cultural (Event type and name, date, place, agent, cost/value, 
architecture, archaeological excavation place)
Remarks, Citations
20 EXHIBITIONS/LOAN HISTORY Title or name. Curator, Organiser, Sponsor, Venue, Object number, Remarks, 
Citations
21 RELATED WORKS Relationship type
Identification (Creator, titles or names, creation date, repository name, 
geographic location, repository numbers, object/work type)
Remarks, Citations
22 RELATED VISUAL 
DOCUMENTATION
Relationship type. Image type. Image measurements. Colour, View, Image 
ownership. Image source. Copyright restrictions. Remarks, Citations
23 RELATED TEXTUAL REFERENCES Identification, Type, Work cited. Work illustrated. Object/work number. 
Remarks
24 CRITICAL RESPONSES Comment, Document type. Author, Date, Circumstance, Remarks, Citations
25 CATALOGING HISTORY Cataloger name, Cataloger institution. Date, Remarks
26 CURRENT LOCATION Repository name. Geographic location. Repository numbers. Remarks, 
Citations
27 DESCRIPTION NOTE Text, Remarks, Citations
The categorisation does not provide any direct method for analysing the textual information 
which any database constructed from it may contain, and the database would currently need 
to be constructed manually. However, it directs us, or rather reinforces our existing aim of 
looking at the collateral texts associated with images, and further, we may return to it as a 
potential means of validation for the application we hope to develop. It is claimed that the
49
Chapter 3. Structure in Fine Art Classification
categories are to ‘be used as a mapping document to correlate diverse databases; as a 
planning document for designing new databases or for extending existing databases; and as a 
measure against which to evaluate automated tools' (quote from website).
As guides for data structures we now have a comprehensive works of art classification 
scheme, and a symbol based classification scheme. Neither of these schemes is likely to be 
an exact match for the structure we are looking for, and this is not surprising. The first 
scheme (CDWA) is probably too general, being designed to encompass all works of art, and 
the second (ICONCLASS) may not be general enough, being a fixed structure defined for a 
specific (albeit large) set of images. However, both capture expert knowledge and it is to our 
advantage to exploit both in looking for a suitable data' structure which we may use to capture 
a set of attributes useable in image classification.
3.1.4 Discussion
In this section we have reviewed layouts used for existing galleries and their digital 
counterparts and noted the classification rules which are followed to allow a degree of 
structuring to be incorporated into gallery layout. We have also noted the considerable 
additional flexibility in viewing that is provided by digital galleries, where an image can be 
recalled for viewing as required by the viewer once its electronic source has been located. 
The ability to provide viewers with additional flexibility could be further improved through 
the extension of the elements of structure that are currently in general use in art galleries.
Work has been carried out in this area through schemes such as ICONCLASS and the CDWA 
project, both of which have defined additional criteria for classifying images, and more 
generally, works of art. Whilst these schemes are intended principally as means for 
cataloguing images and works of art, they provide us with insight into the areas where we 
may look for the attributes of relevance to us in classifying fine art paintings. In addition, the 
results of work carried out as part of these schemes exhibits a hierarchical structure in the 
resulting classification approaches. This is an outcome we expected, from the work of 
Panofsky and others, but its relevance can be seen again when we look at structure which
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exists in language, the medium we will study to leam more about image classification.
Texts can be seen as building up either syntactically or semantically to describe more 
complex concepts. Syntactically, we can see how letters assemble into words, words into 
clauses, clauses into sentences, sentences into paragraphs, and so on, with more detailed and 
complex meaning being associated with the language as we move up successive levels. 
Could we postulate a similar encoding structure for images? We can consider the smallest 
unit of information in an image to be a pixel. Pixels by themselves can convey little, but 
when assembled into edges, blocks and lines features of an image become apparent. 
Gradually more complex elements of an image become apparent until whole image analysis 
is complete, and judgements are made with respect to any meaning contained in the image. If 
it were possible to define a set of symbols representing concepts within an image, be they the 
visual equivalent of words, sentences, paragraphs or at some other level, we would have 
made progress in the process of image classification and retrieval.
The assembling of text elements parallels the assembling of image elements but we should 
also consider that the appropriate parallel may be a semantic one, through the visual 
equivalent of semantic links such as hyponyms, meronyms and super-ordinates. For example, 
the colours ‘scarlet’ and ‘crimson’ are hyponyms of their super-ordinate ‘red’. We may 
suggest that ‘men with axes’ and ‘tanks’ are hyponyms of the super-ordinate ‘battle scene’.
Searching for a more directly visual symbol set may be premature. Discussions abound 
relating to semiotics and images, but few conclusions outside the purely philosophical are 
drawn. Wollheim (1987) talks of image and representation, but concentrates on the 
psychology of the recognition process. Abstraction is recognised as an important part of the 
understanding process (Podro, 1987), but no explanation is volunteered as to how 
abstractions are built up. However, the idea of hierarchical symbols within image data is not 
original, as is illustrated by, for instance. Summers (1987). Whilst this approach is 
essentially reductionist in the philosophical sense and has been criticised, we mention it here 
as it is adapted by a number of researchers in multi-media systems without reference to the 
approach’s philosophical origins and concomitant limitations.
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Work carried out by those such as Picard, which draw analogies in the visual domain with the 
transfer of semantic information in the natural language domain, is limited to attributes 
relating to visual similarity rather than semantic similarity. Again, given the outcome of the 
application review in Chapter 2, this result is not surprising. However, the results of our 
study do lead us to believe that there are structured elements involved in image classification 
and that we may be able to add something to knowledge of these image classification 
elements through the study of text.
Barthes (1964) talked of the text associated with an image as a means of anchoring within an 
image, referring to the level at which perception is applied. We wish to explore the theme of 
level within an image in conjunction with associated meaning. In Section 4 we begin to try 
to pull these ideas together, examining fine art collateral texts for signs that they may help us 
in searching for an improved way to classify fine art images. However, before examining 
these collateral texts in detail, we attempt to see how understandable art critics’ 
classifications are to non-experts, by conducting a painting classification experiment. In this 
experiment, subjects were given a set of paintings and asked to categorise them first with no 
guidance and then with a set of classifications derived by art critics. The classifications were 
selected so that they would not be familiar to the subjects.
3.2 Painting Categorisation by Non-experts
Twelve subjects were given a concept learning task designed to assess the ability of non­
experts in the domain of fine art to interpret critics’ categorisations. Previous work on such 
classifications has suggested that conceptually simple subjects do less well learning concepts 
when dealing with representative art whilst doing better when dealing with abstract art (see 
for example Hill and Kuiken, 1975). This situation is reversed for conceptually complex 
subjects. The current task involved categorising 25 symbolist paintings, all representational. 
Representational art was chosen as its interpretation is likely to be less ambiguous than that 
of abstract art. Subjects were asked to derive their own categorisations and to allocate the 
images to these categories. The subjects were then given a set of categorisations derived by
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art critics and asked to allocate the paintings to these categories.
The objective of this experiment was to obtain data relating to how people organise images. 
It is hoped that information may be obtained in respect of the following:
1. When given a free choice as to how to organise a set of paintings, will the grouping that 
non-experts produce bear any resemblance to those that expert art critics have derived?
2. When given category descriptions taken from the art critics’ definitions, to what degree 
will non-experts be able to match the painting allocations of these experts?
The main issue being examined in this experiment is whether the use of art critic collateral 
text as a source for classification terms is appropriate. In the experiment, subjects are 
presented with a set of critics’ classifications and also a short text expanding on the 
properties of each classification. If we wish to use terms extracted from art criticism as a 
means of classification more generally than just for art critics, and we do, then we need to 
establish that the classification terms of the art critic even when relatively unfamiliar, can be 
understood and hence used by non-experts.
3.2.1 Material and Procedure
In constructing this experiment we are drawing upon previous work carried out in the area of 
psychology, and more particularly, concept learning. Hill and Kuiken (1975) conducted an 
experiment in which the ability of different subjects to leam the concepts behind painting 
styles was measured. Homa and Chambliss (1975) also conducted an experiment to 
investigate concept learning, but in this case they were more interested in how different types 
of information contribute to learning classifications of ill-defined categories (i.e. categories 
that do not have clear lines of demarcation). We draw on both these experiments in our 
work, while noting that our analysis of what the contributing factors are to learning a 
particular concept is not as detailed. We wish to know primarily if the concepts can be 
learned by non-experts, rather than how they are learned, although this latter information will 
be of value if we can extract it from our results.
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Table 3.2 provides information on the subjects who took part in the experiment. A total of 
twelve people participated. There is age, sex, ethnicity and role variation amongst the 
subjects, which will assist in preventing one particular subject type influencing results in a 
given direction.
Table 3.2: Subjects who participated in the painting classification experiment
Candidate Position Sex Ethnicity Age
1 Student F Anglo Saxon <20
2 Lecturer M Anglo Saxon 30-40
3 Research Assistant M Slav 20-30
4 Post Graduate F Asian 20-30
5 Support staff F Anglo Saxon 30-40
6 Support staff F Anglo Saxon 30-40
7 Post Graduate M Arab 20-30
8 Research Assistant M Anglo Saxon 30-40
9 Post Graduate M Asian 20-30
10 Lecturer M Anglo Saxon 40-50
11 Lecturer M Anglo Saxon 40-50
12 Post Graduate F Asian 20-30
The inputs to this experiment are described below.
1. Twenty five plates extracted from 'The Age o f Symbolism in Britain', edited by Wilton 
and Upstone (1997). All were reproduced in colour to fit onto A4 size laminates.
2. Data relating to how these plates are categorised. The paintings in ‘The Age o f Symbolism 
in Britain' are divided into a number of subcategories. As these subcategories are 
particular to this particular exhibition, we can expect that they will be new to the subjects 
participating in the experiment and we know that they have been produced by critics with 
expert knowledge in the domain.
3. Digital camera and tape recorder. A digital camera was used to record the painting 
groupings that people produced. Comments that subjects wished to make were recorded 
for later analysis.
'The Age of Symbolism in Britain' was produced to accompany an exhibition of the same 
name at the Tate Gallery (London, UK). It consists of a series of essays on themes relating to 
and including symbolism. It was selected as a suitable source for this experiment for two 
reasons. Firstly, the paintings in the collection are divided into a set of defined sub­
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categories, and we need these sub-categories in order to conduct the experiment. Further, 
there is a textual elaboration of these sub-categories, permitting us to present a description of 
each sub-category to those participating in the experiment. Secondly, the paintings are 
representational and so are less ambiguous to non-experts.
The outputs from the experiment were:
1. a written record of the grouping produced by each subject in both phases
2. photographs recording the galleries created by each individual
3. a tape recording of each individual explaining the reasoning behind the gallery 
construction.
The steps involved in carrying out this experiment were as given below.
1. For the first part of the experiment, the 25 plates were presented to each subject and the 
subjects asked to organise the paintings into sets as they saw fit. All images were 
reproduced on in A4 size, and space was provided in which all these images could be laid 
out. No guidance was given and individuals were permitted to adopt any organisation 
structure that they deemed appropriate.
2. A photograph was taken of each gallery produced in this way, and the creator asked to 
explain the reasoning behind his/her selection. The explanation was tape recorded.
3. For the second part of the experiment, each subject was given the applicable categories 
from Wilton and Upstone for the paintings under consideration, along with an explanation 
of the features of that category. They were then asked to match paintings to these 
categories, and explain why they had put particular paintings in particular categories.
4. A further photograph was taken of the second gallery produced by each individual and the 
reasons why paintings were allocated to certain categories were recorded.
The allotted time for each part of the experiment was 25 minutes. Subjects were not be 
required to use the full 25 minutes to organise the 25 images if they did not require it, but the 
time taken to complete each phase was recorded. In general, the categorisation was
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completed well within the 25 minutes allocated. The time taken by each candidate is 
provided in the detailed experiment records as given in Appendix A.
The guidance which subjects were given for Phase 2 of the experiment is shown in Table 3.3. 
This guidance material consists of the subcategory descriptions, extracted from the longer 
descriptions provided by the authors (art critics) of Wilton and Upstone.
Table 3.3: Categories used in painting classification experiment and associated explanations
Category Title Theme Comments
Lilith and her 
Daughters
A series of paintings, often based on a female portrait, which are intended to 
be ambiguous in appearance. The viewer is in some way offered a reflection 
of themselves (how they interpret the ambiguity depends on their own 
characteristics).
Private thoughts These works reflect an intensity of conception and colour. They are a medium 
for the expression of intense states of seeing and being, and so represent in 
some way, the private thoughts of the artist. They can seem to have a dream 
like quality about them.
Reinventing
Mythologies
Generally based on a myth related idea, these images have moved on from 
simple myth depiction, and incorporate more complex themes relevant to the 
day, including questions relating to the nature of art and science. These 
questions assumed particular relevance in the 19* C, as new scientific ideas, 
such as those of Darwin, spread.
The Symbolist 
Landscape
In these images, landscapes are used as a means of representing psychological 
states, hi other words', they are used as a means of expressing complex 
emotions.
Music and Poetry These paintings are inspired by or are tributes to music and poetry. Poetry and 
symbolism are strongly linked throughout, but as an abstract art form, music is 
an appropriate medium to inspire free ranging visual ideas. The paintings 
resulting tend to be more abstract in nature.
The paintings used in this experiment are listed in the table that follows.
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Table 3.4: Painting used in classification experiment and associated category
No Title Category
1 Neptune Symbolist Landscape
2 Dweller in the Innermost Music and Poetry
3 The Knight Private Thoughts
4 Sleepers Private Thoughts
5 Sidonia von Bork Private Thoughts
6 Veronica Veronese Music and Poetry
7 Fazio’s Mistress Lilith and her Daughters
8 Medea Reinventing mythology
9 Venus Reinventing mythology
10 Love among the Ruins Reinventing mythology
11 Dew drenched furze Symbolist Landscape
12 Golden stairs Music and Poetry
13 The Sphinx Symbolist Landscape
14 King Cophetua and the Beggar Maid Reinventing mythology
15 Ligeia Siren Music and Poetry
16 Pavonia Lilith and her Daughters
17 Hope Music and Poetry
18 The Bride Lilith and her Daughters
19 Jo Lilith and her Daughters
20 Lilith Lilith and her Daughters
21 . The Lament Private Thoughts
22 Near Via Reggio Symbolist Landscape
23 Mammon Reinventing mythology
24 Memory Symbolist Landscape
25 Vespers Private Thoughts
Each candidate was given identical instructions, a copy of which is given in Appendix A. A
summary of the instructions is provided below.
1. In the first phase each subject is given the 25 fine art images, and asked to arrange them 
into categories where they are free to choose any number of categories and which 
paintings should be put into a given category
2. In the second phase of the experiment, subjects are given category titles and associated 
descriptions of these categories. Subjects were required to reallocate images to these 
categories.
The information which the subjects were required to record is summarised below:
1. an overall description for each category; this description could be a single word, several 
word phrase, a sentence or other
2. reasons for the creation of a category; as far as is possible, the defining characteristics of 
each category.
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Candidates in general had no difficulty completing the task and were able to articulate some 
of the reasons for making particular choices. Some used their existing knowledge of painting 
styles although this knowledge did not always help as it tended to be incomplete. The 
records of all comments made by candidates are given in Appendix A. Figure 3.7 and Figure 
3.8 give examples of the type of galleries created by candidates in phase 1 and 2 of the 
experiment respectively, and of the experiment environment.
Figure 3.7: A sample gallery from Phase 1 of the experiment where candidates are free to group 
paintings in any manner they see fit. Seven groupings can be seen above
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Figure 3.8: A sample gallery from Phase 2 of the experiment where a set of five categorisations is 
provided for the candidate to follow.
3.2.2 Results 
Phase 1
The aim of the first part of the experiment was to see what kind of classifications people 
chose when given an unconstrained problem and to see whether there was any consistency 
across groupings made by different individuals. Given the unconstrained nature of the 
problem, extracting quantitative data from the results is not straightforward, as there are few 
hypotheses against which to carry out statistical tests. There are no ‘correct’ answers to this 
part of the experiment. The results we may observe that are of interest are:
1. the number of groups selected by an individual
2. how often any given painting was grouped with each of the other paintings.
The number of groups may offer some insight into the complexity of the problem, and also as 
to whether there is any natural match to the number of categories chosen by the critics for
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these paintings. The second measure will also indicate whether a painting was in general 
seen as being strongly linked to other paintings or not.
Phase 2
The aim of the second part of the experiment was to see how well individuals could match 
paintings against the choices of the critics. The results we may observe that are of interest 
are:
1. the number of correct selections
2. the number of times an individual painting was placed correctly
3. the number of correct selections in each group created by a subject
4. the number of selections for each group in relation to the number of correct selections (i.e. 
were certain groups over selected, meaning that a significant number of wrong entries 
were placed in a group as well as correct entries)
Results from Phase 1 and Phase 2
Table 3.5, combining some of the results from both Phase 1 and Phase 2, enables us to 
establish whether there is any link between the number of categories chosen in Phase 1 and 
the degree of correctness obtained in Phase 2. However, there is no detectable trend in the 
data obtained. The number of categories used in Phase 1 does not provide a guide as to how 
well the subject will do in Phase 2.
Table 3.5: No of groups in part 1 against correct entries in part 2
Subject No. of 
categories
Total
Correct
Total correct (%)
1 6 20 80
2 7 19 76
3 6 16 64
4 10 9 36
5 4 17 68
6 7 12 48
7 8 16 64
8 ■ 6 14 56
9 6 13 42
10 7 18 72
11 4 15 60
12 5 8 32
Mean 6.33 14.75 59
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In Table 3.6, we can see the level of correctness achieved for each painting category. Also, 
we see the difficulty experienced in allocating paintings to particular categories. The 
category ‘Private Thoughts’ appears to present the most difficulty, with an average of 3.75 
painting allocations, out of which 1.42 or 38% are correct. Referring back to Table 3.3, we 
can see that the description of the category ‘Private Thoughts’ is perhaps more abstract than 
the others, which may have resulted in additional difficulties in matching paintings to this 
category.
Table 3.6: Selection variation against groups
Category Average number in 
category
Average number of correct 
choices
Percent correct in 
selection
Lilith and her Daughters 7.25 4.50 66.7%
Private thoughts 3.75 1.42 40.7%
Reinventing mythology 4.75 2.67 52.2%
Symbolist landscape 4.33 3.25 -%^%
Music and poetry 4.92 2.92 57.4%
A statistical comparison has also been carried out on the percent correct in selection, to 
determine if the level recorded above a random selection is significant. With 25 images 
randomly allocated to 5 groups, a percent correct level of 20% would be anticipated. The 
average level of correctness recorded was 59%. Carrying out a %-squared test on the null 
hypothesis that the difference in levels is not significant lead to a p-value of < 0.00005. A p- 
value of <0.5 indicates rejection of the null hypothesis, so the fact that our result differs from 
this value by 4 orders of magnitude shows we can be confident that the results indicate a 
significant additional level of correctness. That is, the subjects were able to some degree to 
follow the classifications of the art critics.
Groupings from Similarity matrices
In order to study the painting groupings that emerge from each phase of the experiment we 
construct a similarity matrix for each phase. These matrices contain information relating to 
how many times in total two paintings were placed together in the phase of the experiment 
under consideration. Painting numbers 1 to 25 provide both the horizontal and vertical axes
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of the matrix. To read how many times painting 10 was paired with painting 15, look for the 
intersection of row 10 with column 15, or of row 15 with column 10 (the matrix is 
symmetrical about the diagonal).
With respect to the values in the similarity matrix, we choose to set a threshold limit of five, 
in other words saying that if one painting is linked to another five or more times in the 
experiment, then this shows a significant link. We can use statistics to justify this choice. As 
there are 12 participants in the experiment, there are 12 opportunities for a painting to be 
paired with each other painting. The 95% confidence limit for significance in pairing under 
these circumstances is 0 to 4.02. Therefore, where a pairing occurs 5 times or more, our 
confidence that this pairing is more than random is greater than 95%. Hence the selection of 
5 for the limit of the number of pairings is further reinforced. On the above basis, the 
groupings in Table 3.7 emerge from the two similarity matrices constructed. These 
groupings are compared with the critics’ groupings.
Table 3.7: Popular painting groupings emerging from classification experiment
Phase 1 groupings Phase 2 groupings Critics’ groupings
1,3,11,24 1, 11,13,22,24 * 7,16, 18,19, 20 (Lilith)
2, 15, 17, 23, 25 2, 6, 12, 15, 17 * 3,4, 5,21, 25 (Private)
1,3,11,13,22, 24 * (Land) 3,11,22 8, 9,10, 14, 23 (Myth)
4, 10, 17, 21 5, 7, 16,18,19,20* 1,11, 13,22, 24 (Land)
5, 6, 7,14, 20 6, 7, 16, 18, 20,21 * 2, 6, 12, 15,17 (Music)
9,15 8, 9, 14, 23 *
12,14 10,12, 15,17,21
6, 7, 8,16, 18, 20 * (Lilith)
Painting 19 is not strongly linked to 
any other painting.
Painting 4 is not strongly linked to any 
other painting.
The groupings in both phases that show correspondence with the critics’ groupings are 
marked with an asterisk. We see that for Phase 1 there are two such groupings, 
corresponding to the categories ‘Lilith and her Sisters’ and ‘The Symbolist Landscape’. The 
first of these categories contains a theme of female portraiture and the second a theme of 
landscape, so it seems logical to assume that these themes were recognised and followed in 
Phase 1. There are five groupings in Phase 2, there being two for ‘Lilith and her Sisters’ and 
no group relating to ‘Private Thoughts’. These groupings match the overall high level of
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correspondence that was achieved between the subjects in the experiment and the critics, and 
also the fact that the category ‘Private Thoughts’ presented the greatest difficulty in the 
experiment.
3.2.3 Conclusions
The following conclusions arise from the experiment results.
1. People are able, to some degree, to follow the classifications of the critics.
2. There are recognisable groupings which emerge from the classification part 1 experiment, 
which in some cases have a correspondence with the critics groupings in part 2. In 
conjunction with 1 above this conclusion suggests that the critics’ groupings are useful in 
that they represent to some degree a system of classification which people would follow 
anyway, and also that it is a scheme which people are able to understand.
3. Different types of classifications present different difficulties; that is, the different groups 
are processed with varying degrees of competence.
4. The way in which a person approaches an unconstrained image classification problem is 
not a useful predictor of how well they will do in a constrained image classification 
problem.
5. There is evidence of a natural tendency to classify by image content (as opposed to say 
colour used or similar types of pattern). This conclusion is reached on the basis that the 
two groups which emerged in the first phase which matched the selections of the critics 
were based to a significant extent on content type, in that one of these was based on 
landscapes and the other on female portraits. We may infer from this that such types of 
content classification are readily understandable.
Perhaps the key conclusion to arise from the work is that the classifications derived by the 
critics can, to some extent, be followed by non-expert viewers of paintings even when these 
non-experts have had no previous exposure to the definitions of these classifications. This 
conclusion adds weight to the idea that it is reasonable to use the classifications of the critics
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as a basis of investigating image classification, and also that studying their writings, in which 
they describe their classifications, may be of benefit in understanding more about these 
classifications.
3.2.4 Summary
We have conducted an experiment looking into the degree to which expert classifications can 
be used by non-experts in the domain of fine art. Experts (art critics) can both create and 
articulate categories for painting classification. Where these classifications are familiar, 
viewers can feel comfortable applying them. However, we sought to investigate if it is 
possible for non-expert viewers to apply classification categories with which they are not 
familiar. If non-experts are able to use these classifications we conclude that such 
classifications may have a use for a wider audience for image indexing and retrieval, as well 
as painting experts (art critics).
Subjects were selected to provide a mix of age, gender and ethnic background. There were 
12 subjects who participated in the experiment in total. The test materials for the experiment 
were 25 A4 reproductions of fine art images from a catalogue, brief summaries of the 
category descriptions provided by the catalogue authors (art critics) and a tape recorder for 
recording the subjects’ observations on the experiment.
The subjects were first asked to group the 25 images in a way which seemed most cohesive to 
them. No guidance was given for this activity, there being no limit on how many groups, how 
many images per group or the criteria for selecting groups. In the second part of the 
experiment subjects were given 5 classifications, as derived by critics, and asked to allocate 
the 25 images to these categories.
The first part of the experiment provided some evidence for natural groupings of paintings. 
These were generally done on the basis of subject material, although not exclusively. In the 
second part, there is clear evidence that the subjects were able to interpret the classifications 
derived by the critics, and allocate images to these categories accordingly. Allocation was 
carried out more accurately where the classification was based on subject material, but there
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was also some success with themes which depended more on emotion or mood. In 
considering these latter themes it is perhaps only natural that there is a lower level of 
agreement. In art criticism we can expect to find a level of individualism on the part of the 
critic, which will always present problems when attempting to match with this individualism 
when the subjects have had no previous experience of this critic. We are each likely to have 
our own individual mood and emotional response to a painting, so we cannot expect anything 
other than partial success in attempting to match in these categories.
The conclusions of the experiment are that people are, to some extent, able to interpret and 
make use of the expert classifications derived by art critics. In some cases, these 
classifications mirror the classifications that people will arrive at naturally, but it could be 
that it requires a critic to articulate the characteristics of the classification. For the ongoing 
thesis work, this experiment therefore supports the idea of using collateral text produced by 
art critics as a basis for carrying out fine art image classification.
3.3 Organising Fine Art: Discussion
We began this chapter with a review of gallery organisation and noted the emergence of 
electronic galleries in recent years, as the Internet and World Wide Web have provided a 
means for widespread electronic distribution of the electronic representation of the works of 
art held by these galleries. Initially, these electronic galleries mimicked the physical 
counterparts on which they were based, and in a number of cases the viewer negotiated their 
way through a gallery by using a gallery map. The electronic tour of the gallery thus closely 
resembled a physical tour in terms of how works of art could be selected for viewing.
The advent of galleries based only on the World Wide Web, and greater familiarity with the 
selection flexibility that an electronic medium provides has seen the organisation of 
electronic galleries change significantly. A broader range of categorisation is available, often 
presenting the viewer with multiple ways of selecting a particular image and thus increasing 
the chances that a viewer will find a useable selection path. If a viewer does not know that a
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particular painting is on display in the east wing of a gallery, they may know that it is a 19^  ^
century painting or may know by whom it was painted. By providing these latter selection 
methods, the viewer’s chances of finding images of interest are enhanced.
While welcoming the additional freedom provided to a system user by these less restrictive 
gallery organisations, we also note that it would be possible to go further, and give the user 
more control over image presentation. However, to do so would require that appropriate 
classification attributes are available so we next considered potential sources of this 
classification material. We noted that work on classification schemes has been undertaken 
and reported on two such schemes, one based on identified icons within an image and the 
other based on using image content characteristics and also additional scholarly information 
relating the work of art in question. It is possible that we will be able to draw upon these 
schemes in our work with collateral text arising from the art critic, but we note anyway that 
there are additional classification criteria in existence.
Returning to the art critic, we considered whether it might be possible to draw upon the 
writing of the critic as a source of extra classification information and if so, whether this type 
of classification data is useful to non-experts. Our experiment in this area provides 
encouraging results, as non-experts showed an ability to make use of critics’ classifications 
with which they were not familiar. Further, the unconstrained choices of painting grouping 
that non-experts produced show some common characteristics with the groupings of the 
critics, suggesting that use of the critics as a source of classification data is reasonable.
With some encouragement for using the writing of critics as a source of classification data 
and with knowledge of example classification schemes used in relation to fine art images, it 
is now necessary to carry out a more detailed study of critical text. We wish to look in more 
detail at texts produced by art critics to establish the feasibility of extracting attributes for 
image classification. In the next chapter, we carry out an analysis of a corpus of art texts 
assembled at Surrey University, and also look in greater detail at a set of collateral texts and 
the images to which they relate.
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Chapter 4
4. Special Language and Art Criticism
In this chapter we discuss the writings of the art critic and report on an examination of this 
writing. Images, in particular fine art paintings, are written about in an apparently systematic, 
informed manner. Experts have written extensively about the way images may represent 
ideas and themes, or create an impression for a viewer. We examine this writing in order to 
investigate both the properties of the critics’ writing, and whether we can identify and extract 
information relating to these properties that will inform us also of the images about which 
they are writing. Primarily we are looking for evidence of common patterns and common 
structure in the critics writing. The two may be related. It has been argued by many linguists 
that there is structure at at least three levels in language; the phonetic level (word formation), 
grammar level (word combination), and the text level (see for example Hoey, 1991, and cited 
references). Hoey argues that detection of this structure can be carried out through the 
examination of texts for types of repetition, lexical or otherwise. Therefore detection of 
repeated patterns may also indicate the possible existence of structure.
We begin the main part of this section with a discussion about the way in which art critics 
discuss images, with particular reference to the language used to describe the ways in which 
images communicate with a viewer. With a view to formalising ideas about how critics write 
about fine art, we consider the different elements that are generally recognised as being 
required for a painting critique and how these elements are ordered, to inform us of the 
structure that may exist within the writing of the critic. Elements of this structure may guide 
us in establishing attributes that are relevant for classifying fine art images.
We then undertake an examination of a Fine Art Corpus created at Surrey University. The 
aim of this examination is to establish what evidence exists for a special language in the area
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of fine art. We undertake an analysis to identify specific words and terms which we may 
ascribe to the language of the art critic (Section 4.2). This analysis studies both lexical and 
different morphological forms in art critics’ writings with a view to identifying relevant 
terms. Ahmad (2000) describes how such techniques are used to identify terms of interest, 
and also how such variances typify domain specific languages. Having identified terms, we 
seek to understand their relevance in describing fine art images. To do so, we must return to 
an examination of specific texts, now able to identify at least some terms of particular 
relevance with a view to understanding how they are used. A more detailed analysis of a 
specific subset of the corpus is undertaken, using statistical analysis methods, and a technique 
for automatic term extraction is proposed (Section 4.3). Finally, we consider the 
development of an archetype system which is based around the results of the analysis carried 
out. This archetype will facilitate the indexing and retrieval of fine art images using key 
words found in texts that are collateral to the images.
4.1 Some Exemplar Art Criticism
Humans have been painting pictures for thousands of years and texts have been associated 
with paintings for at least several hundred years. However it is only in more recent times, 
perhaps over the last two centuries, that a body of writing has accrued in which scholars have 
begun to investigate ways in which fine art can convey meanings and express messages of 
both personal and political kinds. The writings of art critics serve to enrich the viewing 
experience of the layperson, and indeed the expert, in many ways. They offer explanations of 
possible meanings, ways to decompose the work into its elements, descriptions of the 
historical and social situation in which the work was produced. The critics, together with 
curators and related producers of documents, record the painting-external details such as the 
name of the artist, his or her origin, provenance of the painting and so on. In their writings, 
the critics are developing a taxonomy, a set of specialist terms which we aim to use as a 
means to further the investigation into image classification.
Art criticism is cast in a lingua franca of the art critics, by which we mean a language that is
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used for common communications between critics (Collins 1986), differentiated on the one 
hand by its learned nature and hence style, and on the other by the abundance of terms which 
are created, borrowed from other specialist domains and adapted in order to describe the 
concepts relevant to fine art. As terms come to represent specific features within the world of 
the critic, so these terms may be considered to be part of a vocabulary of a specialist language 
in their own right. For instance, the word chiaroscuro, not normally heard in everyday 
conversation, is used in the world of art criticism to describe the distribution of light and 
shade in a painting. These terms, through use in their specific domain and through debate 
between different critics, come to have established meanings.
Art critics use the specialist terms available to them to communicate their knowledge about 
paintings. They create a hypothetical space within which a painting is situated, a space with 
varying dimensions which may be time, school, cultural origins and so on. It may be argued 
that while this niulti-dimensional space is initially created by the artist, it is articulated for us 
by the critic, who, within this space, can produce a critique of the aesthetic quality of the 
image. When an artist paints he or she ‘selects, rejects, organises, discriminates, associates, 
analyses, classifies and constructs’ (Goodman, 1976). An art critic can inform us of the basis 
on which the artist selects and rejects, the framework for organisation and discrimination, the 
criteria for association and classification, and the objectives for analysing and constructing a 
painting. The basis, the framework, the criticism and the objectives are the various 
components of what many would like to call ‘a representation scheme’. Critics like 
Gombrich and philosophers interested in art and aesthetics like Nelson Goodman talk about 
representation of aesthetic artefacts like paintings, music, dance and literature. The body of 
the linguistic description related to how humans inform each other of aesthetics in general 
and paintings in particular, is used to inform and entertain others, including the viewers of the 
paintings, other critics and even possibly the painters. When we look at art criticism text, we 
find that there is extensive use of images within the text, images that are being used to 
illustrate the points made in the text, to demonstrate comparisons and so on. These are 
images embedded in a linguistic description. For us the key point is that this description is
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idiosyncratic: idiosyncratic in choice of vocabulary, in grammar, particularly morphology and 
perhaps syntax as well.
The critics themselves are aware of the importance of natural language based 
communications in the role of examining art, and have written about the subject. In Art and 
Illusion Gombrich (1960) repeatedly talks about ‘a language of pictorial representation’. His 
notes on non-verbal communication particularly in the context of action and expressionism in 
Western Art, provide an apt remark about the relationship between image and language, or in 
our terms, collateral text. He says that, ‘Works of art have traditionally been praised 
precisely for “only lacking the voice”, in other words, for embodying everything of real life 
except speech’ (Gombrich 1982:78). The theme is continued: ‘the most obvious way of 
compensating for the absence of speech is of course in the addition of writing. From ancient 
Egyptian art, Greek art and medieval art we have scrolls that come out of the mouths of 
figures to show what they are saying, and in modem comic books balloons to accomplish the 
same task, in an attempt to provide this compensation’ (Ibid:79).
Whilst this theme is essentially looking to add a voice to a painting so that the viewer’s 
interpretation may be guided more towards the artist’s or the annotator’s intention, what do 
critics have to say about the language of interpretation when dealing with the purely visual? 
Gombrich distinguishes between the symptom, signal and symbol associated with a visual 
image; these functions of the visual image correspond to the division of language that 
Gombrich recalls was proposed by Karl Biihler as expression, arousal and description 
respectively (Ibid: 138). For example, a face showing a firown with teeth bared is likely to be 
symptomatic of anger, and at the same time convey a signal of anger by producing such a 
response in a viewer. But the distinction between symptom and signal is needed, as the same 
face may be smiling, but if this is in the presence of some act of cruelty, then while there is 
no symptom of anger, the anger signal can still be conveyed. A symbol is the collective for a 
recognised form of visible sign. For example, ‘The hand on the heart is a widespread gesture 
of sincerity and protestation that has even become a formula in German speech “Hand aufs 
Herz”. English is more specifically ritualistic here with “cross my heart’” (Ibid:64). In both
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cases the ritual of the hand on the heart has become a convention for expressing sincerity.
Images, such as those used as signs for natural catastrophes, floods and earthquakes or for 
Olympic games, are governed by ‘three variables: the code, the caption, and the context’ 
(Ibid: 142). The interaction between the three variables, essentially the interaction between 
the modalities of language and vision, ‘increase the probability of a correct reconstruction, 
and also facilitates “memorizing”’.
These considerations suggest that to be successful in learning about images through collateral 
texts, that is, texts that are about the image, we may need to consider the critics’ writings at 
different levels. Firstly, as is exemplified by Gombrich’s discussion of symptom, signal and 
symbol, there is writing about the structure of an image, by which we refer to the 
mechanisms of depiction and representation. Secondly, there are the specific ways of 
representing, and values that are embodied in an image which give it a particular meaning or 
interpretation. We would like to know more about mechanisms of depiction and 
representation but expect to begin by trying to identifying terms that reflect specific ways of 
representing. We will pursue this theme shortly with the example composed of Figure 4.1 
and Figure 4.2.
The critical analyses discussed so far have centred on how images in general may convey 
meaning. What of the nature of how critics may write about the nature of individual 
paintings? Barnet (1997) provides the student of art criticism with some useful pointers to 
the topics that should be addressed when writing about paintings. Important structural 
elements in the way paintings are written about perhaps emerge. A typical critique will begin 
with details of who the artist is, some biographical details and perhaps some comments on the 
artist’s contemporaries. A description of the painting will follow, with contextual 
information such as who it was painted for, why it was painted and whether there was some 
purpose the artist or commissioner had in mind (such as commemorating a particular event). 
Once the context is well established, more interpretative aspects follow, where artistic 
judgements are made by the critic as to the merits of the painting or otherwise, hence the 
factual statement that ‘the eyes look in an upwards direction’, acquires an added
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interpretation which states ‘giving the impression of divine inspiration’.
Establishment of context plays an important role in art criticism then, as it would seem to be 
a prerequisite to establish context before informed criticism can take place. Thus details such 
as who the artist was, accepted painting norms at the time the painting was produced, and the 
original purpose of the painting play an important role in setting up the hypothetical picture 
space in which to situate the criticism, even if they do not form part of the criticism itself. 
Once this relatively objective space has been established, the more subjective interpretation 
and criticism follows. Whilst critics may ask themselves the same set of questions, such as:
• how do I respond to the use of colour?
• what impact does the artist’s method of depiction have on me?
the response will contain personal elements. One of the main objectives of criticism is to 
provide an interpretation of an image, where we may define interpretation as Barnet does, as 
‘a setting forth of the meaning of a work of art.’ Deciding what the meaning of a work of art 
may be is complex and in addition, the meaning may be viewed as not the sole property of 
the artist. It is a disputed fact that meaning of the work of an author or artist depends not 
only on the author/artist, but on the viewer/reader too. We may note though that meaning can 
change depending on the different circumstances and experience that a viewer brings to an 
examination of an image.
The recognition that factors external to an image, (by which we mean things such as details 
of the artists life and the reasons why a painting was commissioned, things that cannot be 
seen in the painting itself), can influence interpretation and meaning has led to criticism of 
formal analysis of paintings. Formal analysis assumes a degree of stability in the meaning 
associated with an image but this assumption is undermined by the fact that elements of this 
meaning are external to the image. We may view this as another expression of the fact that 
subjectivity plays a part in the work of the critic, and so will emerge also in the writing of the 
critic. Nelson Goodman (1976) notes with respect to Gombrich that there is no such thing as 
an ‘innocent eye’. He goes to say that Gombrich has ‘amassed overwhelming evidence to
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show how the way we see and depict depends upon and varies with experience, practice, 
interests and attitudes.’ (Goodman 1976). Whether or not these are features we can capture 
and isolate remains to be seen.
We should note the different role played by subjective and objective description in the critic’s 
writing, as we examine how a critique of a painting is assembled. Beginning with historical 
background information, sufficient context is provided to enable initial objective 
classifications to be carried out, and the foundations for later arguments to be made. An 
interpretation of meaning may well follow, depending on the painting content, which may 
contain elements of both objective and subjective classification. Finally, a set of value 
judgements is presented, subjective in nature, providing the final classification information 
the critic is supplying.
The differentiation of the type of writing deployed by the critic has been noted elsewhere 
(McDonald, 1954), where three types of writing are identified: historical, scholarly and 
critical. McDonald argues that whilst the scholarly and historical are based on verifiable fact, 
the critical is based on judgement that cannot be proved in a logical sense. This finding ties 
in with our own approach to the critics’ writing, although we see an individual critic as 
utilising all three elements of writing mentioned by McDonald, when describing paintings.
The combination of elements mentioned by McDonald can be seen in Table 4.1, which is a 
list (based on Barnet) of some of the features used by a critic in writing about a painting. 
With respect to objective (essentially factual) features, they are differentiated into those 
which may be extracted directly from the image itself (observable) and those which require 
prior knowledge or supporting information (non-observable). Features such as artist and title 
are assumed to be integral to the work, although it is accepted that this is not always the case. 
Those items requiring prior knowledge, such as when and where the work was made, are part 
of the historical/scholarly knowledge possessed by the critic, to be used in conjunction with 
the critical faculty, as described by McDonald.
The pattern in Table 4.1 supports the idea of a significant role for non-observable items in
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examining a painting. This may be no surprise given the preceding discussion, but it shows 
the need for collateral text, or some similar means of support, to provide the additional 
information in order that the appropriate classification of a painting may be made. It is 
arguable that some features in Table 4.1 should be counted in more categories than at present 
(for instance, some aspects of the effect of light are probably objective). However, the table 
is intended to illustrate the fact that some features involved in producing a critique are 
separate from the paintings themselves, and thus when presented with the image and 
collateral text, can only be extracted from the text.
Table 4.1: Analysis features used in producing a critique of a painting.
No Feature Objective Subjective
Observable Non-
observable
1 Title /
2 Artist y
3 Size/shape of the work y
4 What are the effects of shape/size/scale? y
5 When and where the work was made y
6 The purpose the work served y
7 The original intention of the artist y
8 Context (where the image is seen, what surrounds it) y
9 Source(s) of image, for instance, is the image based on myth or 
legend, bible story etc.
y y
10 The focus of the composition (i.e. the main subject of content) y y
11 Related paintings y y y
12 Contour lines of image components y
13 Are there depth of space features in the image? y
14 The contribution of the medium (if anything). y
15 Effect of colours y
16 Effect of line interplay y
17 What is the effect of light in the image? y
In discussing the subjective classifications applied in the writing of the critic, we can see a 
further division in the type of classification that is produced. There are generally agreed 
classifications and those that are entirely personal. For instance, while some may admire 
Rembrandt, and others may not, all are likely to agree that he is currently considered as a 
painter in the Baroque style (Bazin 1964). However, when discussing abstract paintings, 
which some like Barnet describe as non-objective, one’s reaction is likely to be more 
personal and more open to be guided by the writings that may accompany such paintings. 
Modelling such subjectivity will be a challenge. We would expect to only be able to study
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those areas of subjectivity where we are able to identify them. The need to be aware of the 
type of writing we are studying is reinforced and one aspect of the study is expected to 
involve a separation of painting critiques into sub-elements. These sub-elements may be 
items such as abstract painting criticism, artistic school criticism, subjective criticism or 
objective criticism. We may also be able to make use of the categorisations described by 
McDonald (historical, scholarly and critical) or some related categories. We would expect 
identifying measurable properties of these sub-elements to be easier than examining the 
critical texts as a whole, as we should have restricted the number of properties to be 
examined.
Following the brief introduction related to how paintings are written about, as discussed 
above and in previous chapters, we would like to give an example of a collateral text by way 
of illustration. The chosen text source is itself a collection of individual collateral texts about 
British Symbolism. Paintings from this source were used in our earlier painting classification 
experiment. We turn to our chosen collateral text 'The Age o f Symbolism in Britain'. There 
are several reasons why this source is considered an appropriate choice for our more detailed 
study. These reasons are:
1) The book provides a series of paintings with collateral text, all similar in nature, so 
offers us a reasonable opportunity of identifying any repeated patterns or properties 
that may exist across the difference collateral texts.
2) The paintings provided are closely tied to specific collateral texts. In this type of 
edited collection there is little ambiguity about where the text begins to discuss a 
painting and where the discussion ends.
3) The available paintings are representational, meaning that there should be 
representational classification terms we can identify as opposed to the more abstract 
terms that would be associated with abstract paintings.
4) ‘The Age of Symbolism in Britain’ is an edited collection, containing reproductions 
of approximately 130 paintings with collateral texts provided by 6 authors. Our
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interest in inter-author variation is limited, so working with a relatively small number 
is to our advantage. Perhaps many of the individual author quirks have been taken 
out by the editors.
The painting we have chosen for the purposes of illustration is ‘The Lament’ shown in Figure 
4.1 below and its collateral text from Wilton and Upstone is shown in Figure 4.2.
Figure 4.1: The Lament, taken from ‘The Age of British Symbolism’.
76
Chapter 4.
(1) EDWARD BURNE-JONES 1833-1898 
25 The Lament 1864-6
Watercolour and bodycolour on paper laid down on canvas 47.5 x 79.5 (18 3/4x31 1/4) Inscribed 'EBJ 1866' 
lower left
Provenance: Bt from the artist by John Hamilton Trist; his sale, Christie's 9 April 1892 (15); Frank Brangwyn, 
by whom given to the William Morris Gallery, Walthamstow 1941
Exhibition: Old Water-Colour Society 1869 (43); Hayward Gallery 1975 (93); Riverside Studios 1981 (10); 
Tate Gallery 1984 (240); Rome 1986 (10)
Literature: Bell 1892, p.34; de Lisle 1904, p. 180; Harrison and Waters 1979, p.64, repr. pi.14; Benedetti
1980, pp.70-91, repr. pl.80; Benedetti 1985, pp.85-99
William Morris Gallery (London Borough o f Waltham Forest)
EXHIBITED IN LONDON AND MUNICH ONLY
(2) Two draped figures, a girl holding a dulcimer, the other with his head resting on his hands in a gesture of 
exhaustion or despair, sit on the stone benches of a castle chamber and with a view beyond into a courtyard. 
The architectural setting seems loosely medieval, but as in Leighton's Lieder ohne Worte (no. 10), no specific 
historical epoch is intended. In this sense The Lament anticipates Burne-Jones's Love among the Ruins (see
no.41), the early bodycolour version of which was painted in 1870.
(3) If the mood of the present work is intriguing and impenetrable, its title must be taken to indicate that the state
of mind of the figures is one of grief and despair. Whether this is a response to the plaintive music that the
left-hand figure has that moment ceased from playing (her hands rest on the stringed instrument as if in 
momentary pause, and she herself - although more composed than her companion - seems also transfixed by 
the emotion induced by playing), or indicative of some larger but unknown tragedy is not stated. In the 
absence of a given narrative Burne-Jones allows himself the use of symbolic codes, such as the fallen rose and 
strewn petals beside the right-hand figure -a motif which may here be understood, as in Whistler's The White 
Girl (fig.21 on p.38), to signify loss perhaps specifically the loss of virginity or the end of a love affair.
(4) Burne-Jones was one of a number of English artists who in the mid-1860s sought to introduce a balance and
harmony into their compositions which was inspired by study of Classical sculpture. Since 1863 he had been
making intensive study of the Antique, and particularly of the Parthenon frieze of the Elgin Marbles at the 
British Museum, as may be judged from his surviving sketchbooks. This was in part a response to the advice 
he received from Ruskin that as an artist without academic training he needed to teach himself how to draw 
well, and by this means be able to control and choreograph the figurative elements of his compositions. 
However, Bume-Jones's interest in ancient sculpture was more than self-educational. Like Moore and 
Whistler, who similarly sought qualities of equilibrium and calm in compositions such as The Marble Seat by 
the former (untraced; see Baldry 1894, repr. opp. p.28), and Symphony in White No.3 by Whistler (Barber 
Institute, University of Birmingham), both of 1865, Burne-Jones learnt from relief sculpture how to place his 
figures in a foreground plane and thus to emphasise the abstract decorative patterns of the arrangement.
(5) The Lament was kept back from exhibition until 1869, when it appeared at the Old Water-Colour society 
along with The Wine of Circe (see fig.24 on p.41). On this occasion the French critic Phihppe Burty wrote of 
Bume-jones: Here is a style of painting of the greatest worth: for the mood, which is as disturbing and even 
more powerful than in certain parts of Baudelaire's Fleurs du Mal; and for the treatment, which is masterful. It 
is in this that one must judge this most gifted artist. (Gazette de Beaux-Arts, Paris, 1869, pp.44-61)
Figure 4.2: The Collateral Text associated with Figure 4.1
There are several points to note from the collateral text. Firstly, the first six sentences along 
with the artist name and painting title, extending as far as the line ‘Exhibited in London and 
Munich Only’, denoted (1) in the figure above, provide basic objective information relating 
to the painting (cf Table 4.1) in a structured manner. This pattern is repeated for all paintings
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(and sculptures) contained in Wilton and Upstone. We have information relating to the artist, 
the painting title and ownership history, associated date information and sources of additional 
literature, among other items, all of which help to create the space within which the painting 
is situated, to use our earlier terminology. These items have been thought to be important by 
the book authors (art critics) in classifying these paintings. In some sense the contents of 
Figure 4.2 are preformatted: words or rather terms, dates, names of owners, museums and 
locations are places in a structure. Perhaps more importantly, one or more of these structures 
are used repeatedly. The sameness of the structure, despite the inevitable variation of their 
linguistic content, makes it possible to think that such structures and their contents can be 
replicated in a data structure and be reasoned over. Many of these same items were also 
listed in Table 4.1 as being relevant to providing a critique of a painting.
The second point to note is the separation of the remaining text into a series of paragraphs, 
denoted as (2) to (5) in Figure 4.2. While this separation is not remarkable in itself, looking 
at the content of each paragraph, we can see evidence of particular themes emerging. All 
three sentences of paragraph (2) are describing the painting, the first two directly, by 
mentioning both objects and the attitude of the people in the painting, and the third by 
describing the painting’s relationship to another painting, ‘Love Among the Ruins’. 
Paragraph (3) also describes the painting, but it is more than just items in the painting that are 
being described. The mood created by the painting is discussed as is the symbolic code of the 
painting. We may say that in this paragraph an interpretation of the painting is presented as 
it discusses the mood of the painting and talks in more detail about its emotional content. 
Paragraph (4) does not talk about the content of the painting at all but provides background 
information on the artist, Edward Burne-Jones, and paragraph (5) provides some history of 
the painting’s exhibition and also critical response to Burne-Jones and his painting style. We 
may describe the content of the third paragraph as background information to the painting 
itself. The fourth is more difficult to categorise as it contains elements of both background 
and interpretation. It is however, possible to identify a dominating theme for the majority of 
paragraphs, and this pattern is repeated throughout the painting descriptions in 'The Age o f
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Symbolism in Britain'.
The third point to note is the leading role that ‘background’ text occupies, there being two 
paragraphs containing background information and the first ‘background’ paragraph, (4), is 
the largest in this collateral text. This result reinforces the importance of context in providing 
a critique of a painting and ensuring that a full description of a painting is provided, a result 
identified both by Barnet and which is evident from an examination of Table 3.1, the factors 
used in the CDWA classification scheme.
This examination of one collateral text indicates that there may be some structure within the 
type of paragraphs that constitute the text and is something we will seek to investigate in 
more detail, but how will this help us to extract terms from the text that will assist us in 
painting classification? This is a different proposition to that of extracting data from the 
header, where the predictable structure makes such a task relatively straightforward. A more 
detailed examination of the first paragraph may provide some guidance. This paragraph, we 
noted, is principally concerned with describing the painting. Below we reproduce paragraph 
(2) again, but this time, all the words that relate to objects that appear in the painting appear 
in bold.
Two draped figures, a girl holding a dulcimer, the other with his head resting on his hands in 
a gesture of exhaustion or despair, sit on the stone benches of a castle chamber and with a 
view beyond into a courtyard. The architectural setting seems loosely medieval, but as in 
Leighton’s Lieder ohne Worte (no. 10), no specific historical epoch is intended. In this sense The 
Lament anticipates Bume-Jones's Love among the Ruins (see no.41), the early bodycolour 
version of which was painted in 1870.
Among the phrases that have been highlighted, we note that there is a high proportion of 
nouns. They appear either as noun-noun phrases, such as ‘castle chamber’ or more frequently 
as adjective-noun phrases, such as in ‘draped figures’ or ‘stone benches’. If we are able to 
identify the above paragraph as being essentially descriptive, extracting these nouns and the 
associated noun phrases offers a way of generating terms with significant semantic relevance.
We can apply a similar process to paragraph (3), which we have stated may relate to
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interpreting the painting. This paragraph is reproduced below, and again the words that have 
a direct relevance to the painting content are highlighted. This time the division between 
those words that directly relate to the painting and those that do not is not so clear, as the 
general theme of the paragraph is not to describe the painting itself, but what it may 
represent.
If the mood of the present work is intriguing and impenetrable, its title must be taken to 
indicate that the state of mind of the figures is one of grief and despair. Whether this is a 
response to the plaintive music that the left-hand figure has that moment ceased from playing 
(ber bands rest on tbe stringed instrument as if in momentary pause, and she herself - although 
more composed than ber companion - seems also transfixed by tbe emotion induced by 
playing), or indicative of some larger but unknown tragedy is not stated. In the absence of a 
given narrative Burne-Jones allows himself the use of symbolic codes, such as the fallen rose 
and strewn petals beside the right-hand figure -a motif which may here be understood, as in 
Whistler's The White Girl (fig.21 on p.38), to signify loss perhaps specifically the loss of 
virginity or tbe end of a love affair.
In the first instance we notice that among the terms highlighted are adjectives that relate to 
the mood it is assumed the painter was attempting to create. Words such as intriguing, 
impenetrable, plaintive and symbolic can be seen as providing a direct commentary on the 
painting. If we were able to filter these adjectives from the majority of others, we would have 
identified terms of use in classifying the painting. However, it is not only adjectives that are 
of direct relevance. Nouns such as grief, despair, music, instrument dcnà. figure all provide an 
insight into either the content of the painting or again the emotional response that the painting 
produces. We note that nouns are used to describe both the physical content of the painting 
{instrument, music) and more abstractly the emotional content {grief despair). All of these 
terms could help us in classifying the painting and providing terms by which to index and 
retrieve it from an electronic storage medium.
This approach, that of seeking to classify paragraphs and seek to identify relevant terms that 
can be extracted is one that we will pursue. However, before doing so we will review art 
criticism more generally, by considering art criticism as a specialist language, that is, a 
language that can be identified as being different from general language. We seek to 
establish that art criticism can be identified as specialist, with identifiable characteristics, and
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thus is a suitable subject for study in relation to image classification. Further, we aim to 
identify some of the characteristic terms of this putative specialist language, with a view to 
learning more about how artefacts that are of interest to art critics, and in particular paintings 
and their contents, are described by art critics.
4.2 Identifying Special Language
The study of specialist languages is helpful in understanding how domain specialists create 
and modify terms used to denote and describe the specialist artefacts of their domain. The 
specialists in a domain develop terms used in general language and adapt them for use within 
their domain. Sometimes the specialist meaning of this term can become dominant such that 
it becomes part of general language too. Possible examples of this phenomenon in respect of 
fine art would be genre definitions such as impressionism, expressionism and cubism, terms 
which if not part of everyday speech are at least recognised as terms applying to fine art.
Experts within a specialist domain can be seen as the creators of new terms. These terms are 
introduced through texts, be it a paper, a book or otherwise, and are then scrutinised by other 
members of this particular community. Once a level of acceptance is achieved by a particular 
term it may progress to being dealt with by glossary compilers or dictionary compilers in that 
particular field. The creation of specialist terms is thus an activity that is shared across a 
specialist community. It is not so much the role of the few as the participation of many that 
leads to the creation of a specialist language. Sometimes the end use of the term is not what 
the originator intended. We have already discussed how an art critic coined the expression 
‘impressionist’ as a derogatory term for a set of paintings at an exhibition. Its prime function 
now is to define a painting style and if anything, given the current popularity of such 
paintings, it can be regarded as a compliment. For a more detailed consideration of 
terminology and term extraction, see Ahmad and Rogers (2001).
The approach adopted in this work to identify and examine a special language in the domain 
of fine art is that followed by corpus linguists. This approach involves the assimilation of
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texts of different type which all relate to the domain being studied. Thus texts may be formal 
papers or informal articles, may be written to inform or entertain, may be from the present or 
from a wider time period. Such distinctions are not generally of significance in this type of 
examination. However, once such a body of texts, or corpus, has been assembled, its study 
can inform us of the properties of the language used by the specialists of the domain. We will 
carry out a statistical examination of the fine art corpus assembled at the University of Surrey 
to establish frequency characteristics of terms and as a means of investigating the 
morphology of these terms. The approach we follow is along the lines of that described in 
Ahmad (2000) and is similar to that used in the examination of other specialist corpora.
In attempting to identify and analyse a special language as used by art critics, there are two 
aspects of language that we will examine. The first of these is the lexical and the second 
grammatical. Lexical analysis involves studying different words and word combinations 
which, for us, may form part of an art critic’s specialist language and grammatical analysis 
involves examining the structural aspects of texts, especially the morphology of specialist 
terms. The way in which terms are used can assist us in determining whether a term is 
specialist in the domain in question and even how it is being used. We mentioned earlier 
how the word cube has been adopted by the art critic community and then with an 
inflectional variation used as the definition of a style of painting ‘cubism’ as well as an 
adjective for describing paintings ‘cubist’. The word ‘cubist’ has become a term for painting 
classification, and for us it is of particular interest owing to the semantic nature of the 
classification. Associating with an image the linguistic term ‘cubist’ allows pictorial 
properties also to be similarly associated.
Randolph Quirk is among the pioneers of those who suggest we can study language by 
compiling text and that study of this text may inform us as to how language has developed 
and is being used. Quirk (1995) has concluded that there are three modes of analysis into 
lexical and grammatical variance in specialist corpora: speculation, corpus study and 
elicitation experiment. Quirk (1985) has also considered the different types of linguistic 
organisation in ‘core’ English as well as variants. Quirk concludes that elicitation analysis
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and corpus analysis produce similar results.
The study of special languages is an established research area as exemplified by the work of 
Halliday and Martin (1993) among others. Shared items of vocabulary between special and 
general language can have different distributions in the different languages, and different 
distributions of morphological forms of the same word can be found in speciaTand general 
language. The wider use of compound nouns and idiosyncratic collocation pattern are both 
characteristic of special languages.
In his work on scientific language Halliday (1993) has observed that grammatical form tends 
to be more restricted in specialist text (with respect to science anyway). This is manifested 
by widespread use of declarative and imperative sentences. This style of writing is 
characterised by an expanding vocabulary and also reuse of existing terms that are cast with a 
new meaning. Although Halliday’s work is focussed on the special language of science, we 
may find that these are characteristics of special language more than the language of science 
and hence should be aware of these characteristics, should they be evident in our study of fine 
art texts.
By the nature of the writings that its members produce, a specialist community has an archive 
of the written word by which it may be characterised. The lexical and semantic patterns 
contained within the texts that compose this archive are a means by which this archive can be 
identified as belonging to one specialist area and not another. This collection of texts can 
thus be used as a basis for studying specialist language.
4.2.1 A Constituent Analysis of Language of Art
Our analysis begins with a comparison of characteristics of corpora. We compare our 
analysis of the art corpus at the University of Surrey with previous analyses carried out on 
other specialist corpora and also with a general language corpus. The Fine Art Corpus at the 
University of Surrey is a collection of art related texts assembled between 1997 and 2001^^,
The corpus was assembled by both the author and Chris Frehen. The author wishes to acknowledge the
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leading to a corpus of over 760,000 words. The main types of text in the corpus are artist 
biographies, painting descriptions and critical essays but all texts have essentially been 
selected in an arbitrary manner. There is no discrimination based on a review of content. 
However, we aim to identify terms that are of particular relevance within the specialist 
domain of the corpus, with a view to using these terms as a means of indexing. The main 
sources of this material are listed below '^ .^
1) Tate Gallery (http://www.tate.org.uk)
2) WebMuseum (http://www.southem.net/wm)
3) Global Gallery (http://www.globalgallerv.com/bios.html)
4) Metropolitan Museum NY (http://www.metmuseum.org)"
5) The Age o f Symbolism in Britain (Wilton and Upstone 1997)
6) A range of online art journals.
The other specialist corpora used for comparison in this analysis relate to the fields of 
theoretical linguistics, nuclear physics and automotive engineering. The composition of each 
of the these specialist corpora is provided in Table 4.2. Each of these corpora was developed 
at the University of Surrey (but only the Fine Art corpus by the author of this thesis).
Texts consist primarily of either American or British English, but increasingly English texts 
arise from non-Anglo-American institutions, and these texts have been labelled as ‘Other 
English Texts’ in Table 4.2. For general language comparison purposes, we look to the 
British National Corpus, a 100 million word corpus that ‘was designed to characterise the 
state of contemporary British English in its various social and generic uses’ (Aston and 
Bumard 1998). The BNC draws on texts from a wide range of sources and also over a wide
role played by Chris in expanding the size of the corpus, in particular with texts obtained from museum and 
gallery web sites.
It is noted that subsequent to the analysis that has been performed as part of this thesis, the Art Corpus has 
been deleted.
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period of time, but principally material published in the period 1975-1993.
Table 4.2: The composition of the specialist corpora used in the analysis
Theoretical
Linguistics
Nuclear
Physics
Automotive
Engineering
Fine Art
Text Size
Total No. of Tokens 688733 472108 326621 762549
Total Number of Texts 68 158 132 2173
Language Variety
British English Texts 29 59 95 1314
American English Texts 37 37 36 507
Other English Texts 2 62 1 352
Register
Imaginative: Adverts 0 0 38 0
Imaginative: Popular Science 1 31 5 0
Imaginative: News 0 8 24 0
Imaginative: Letters 3 8 0 0
Informative: Journal Papers 30 73 53 32
Informative: Book- Theses 23 0 0 0
Informative: Book - Monographs 8 22 4 12
Informative: Official 0 9 1 2129
Instructive: Manuals 0 0 7 0
Instructive: Reports 3 7 0 0
We begin with an examination of the words that occur most frequently in each corpus. In 
conducting this analysis we distinguish between open class and closed class words. Open 
class words are generally taken to be nouns, adjectives (full) verbs and adverbs, words whose 
stock is continually being added to and whose form may change over time. These are the 
constituent elements of a special language and the means by which entities, concepts, 
processes and items are described by domain specialists. Closed class words, including 
determiners, conjunctions, pronouns and (primary and modal) verbs, seldom change. In 
Table 4.3, we show the hundred most frequently occurring words in the BNC, also with their 
cumulative frequency and the number of occurrences of open class words (OCW) within this 
subgroup. From this table we see that the most frequently used one hundred words contain 
almost no open class words, there being only two, ‘time’ and ‘people’.
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Table 4.3: Distribution of first 100 most frequent tokens in the BNC according to the cumulative 
frequency of ten tokens at a time.
Token Cumulative
Relative
Frequency
No. of 
OCW
the, of, and, a, in, to, it, is, was, to 21.28% 0
i, for, you, he, be, with, on, that, by, at 6.66% 0
are, not, this, but, 's, they, his, from, had, she 4.35% 0
which, or, we, an, n't, 's, were, that, been, have 3.25% 0
their, has, would, what, will, there, if, can, all, her 2.42% 0
as, who, have, do, that, one, said, them, some, could 1.90% 0
him, into, its, then, two, when, up, time, my, out 1.57% 1
so, did, about, your, now, me, no, more, other, just 1.37% 0
These, also, people, any, first, only, new, may, very, should 1.18% 1
as, like, her, than, as, how, well, way, our, as 1.02% 0
TOTAL 45.00% 2
In comparison, we see that in Table 4.4, which is the equivalent to Table 4.3 but for the fine 
art corpus, although closed class words still dominate, there are 34 closed class words in the 
one hundred most frequently used words. This greater use of open classed words is a typical 
characteristic of a special language.
Table 4.4: Distribution of first 100 most frequent tokens in the Surrey Art Corpus according to the 
cumulative frequency of ten tokens at a time.
Token Cumulative
Relative
Frequency
No. of 
OCW
the, of, and, in, a, to, image, his, is, s 23.74% 1
he, as, was, with, tate, by, art, at, that, for 6.65% 2
on, work, collection, from, artists, this, it, an, all, which 4.64% 3
i, general, artist, painting, are, gallery, one, copyright, x, or 2.88% 5
but, reserved, rights, be, collections, her, z, paintings, works, were 2.11% 5
first, has, new, their, not, paris, also, other, london, p 1.85% 2
horn, had, next, more, have, compiled, info, previous, its, canvas 1.60% 3
modern, who, oil, may, picture, museum, life, made, painter, painted 1.46% 7
prints, met, c, than, they, home, time, d, search, kb 1.31% 4
been, return, these, most, view, such, cm, exhibition, there, man 1.16% 2
TOTAL 47.40% 34
Many of the open class words that we see in Table 4.4 also have a direct relevance to the 
domain from which they are taken, that of fine art. Thus we see terms relating to the 
common artefacts of this domain, such as painting, collection, gallery and museum. It is 
again a characteristic of special language that the open class words that are used most 
frequently relate to more general concepts within the specialist domain, and are sometimes 
referred to as ‘carrier’ words. However, these carrier words become an important feature of
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the most frequently used words in a specialist corpus and help to provide the signature of that 
corpus.
While we do not dwell here in detail on the comparison with other specialist corpora, we do 
note results from Table 4.5. In this table, the ratio of open class to closed class words for the 
BNC, Surrey Fine Art Corpus and other specialist corpora are presented. We can see that the 
results for the Surrey Art Corpus match closely those for the other specialist corpora. Ahmad 
(2000) shows that the differences between results for the linguistic, nuclear physics and 
automotive engineering corpora on one hand and the BNC on the other are statistically 
significant, by conducting a %-square test. As our results for open/closed class word ratio 
match the average of the other specialist corpora examined, this conclusion remains valid for 
the Surrey Fine Art Corpus.
Table 4.5: Frequency of open class and closed class words in the corpora examined
Group Linguistics Nuclear
Physics
Automotive
Engineering
Fine Art Row Total
Open Class 30 33 39 34 136
34%
Closed Class 70 67 61 66 364
66%
Column Total 100 100 100 100 400
In the next part of our analysis we look more closely at the closed class words which we have 
seen provide a part of the signature of our specialist corpus. While noting that open class 
words occur more frequently in specialist corpora, we have also observed that those that 
occur most frequently tend to relate to more general themes and artefacts of the specialist 
domain. Remembering that one of aims is to identify terms that will assist in image 
classification, we will need a way of identifying the more specialist terms that may refer a 
painting or group of paintings.
One method for identifying a greater range of closed class words that are characteristic of a 
specialist corpus is through a more detailed frequency examination. This process involves 
examining frequency of occurrence of words in the specialist corpora and comparing them to 
the frequency of occurrence in the BNC. The resultant measure, the ratio of the former
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frequency over the latter, is known as weirdness, and tells us how much more frequently a 
given word occurs in the specialist corpus than in general language. For example, the word 
‘Kandinsky’ appears 134 times in our corpus, thus the word’s frequency of occurrence is 
1.757 X lO '^  (no. of times word occurs divided by total number of words in corpus). In the 
BNC, this word appears with a frequency of 9.7 x 10' ,^ leading to a frequency of occurrence 
ratio, or weirdness, of 1810. This word appears 1810 times more frequently in our corpus 
than in general language as characterised by the BNC.
One problem that we run into with weirdness analysis is that some of the words or tokens 
appearing in the Fine Art Corpus do not appear at all in the BNC, leading to an infinite 
frequency ratio measure. This result arises for a range of reasons, examples being that the 
token is a foreign word, a term related to World Wide Web terminology or is a person’s 
name. The results from the Fine Art Corpus are that about 29% of the terms analysed 
produce a weirdness of infinity, and 71% produce a non-infinite value. In Table 4.6 and 
Table 4.7 below we reproduce the top 100 tokens from each of these categories.
Table 4.6: Distribution of first 100 most frequent tokens in the Surrey Art Corpus taken from tokens 
with an infinite frequency ratio.
Token
Info, webmuseum, Cézanne, bemet, oppé, pioch, guestbook, galerie, Hockney, bios
Musee, musée, gerten, eyck, expressionism, exh, altarpiece, biennale, 23mie, href
Dürer, etcher, gouache, andré, galleria, Bruegel, merion, Schiele, multicultural, Hepworth
Netherlandish, Panofsky, Velazquez, Sandys, html, pinakothek, hayman, Dali, watercolors, museo
Brancusi, chocquet, leiris, Kuspit, dyck, 23s, Delaunay, beuys, victoire, portraitist
Bonnard, à, Bellini, Kossoff, 24re, Vedder, schapiro, herwitz, acrylic, 23zanne
Masaccio, rené, café, Stangos, léger, willem, fautrier, timeline, amolfini, lanyon
Anvers, expressionists, François, Rothko, dadd, lessore, fauvism, eugène, Guston, gertler 
Vollard, latham, Kiefer, biomorphic, emin, piet, argenteuil, Keeffe , spielmann, Hatoum
Kokoschka, hitchens, oise, peale, kunsthistorisches, rijksmuseum, depictions, femand, lavery, 4sseldorf
By virtue of the fact that the terms in Table 4.7 appear in the BNC, we can infer that they are 
present in general language. It may be that the terms in Table 4.7 have existed within the 
specialist domain for longer than those in Table 4.6, and have thus begun to be part of general 
language too.
A l t h o u g h  t h e  w o r d  K e e f f e  i s  r e t u r n e d  h e r e ,  i t  i s  p r e s u m e d  t o  b e  f r o m  t h e  n a m e  O ’ K e e f f e ,  a s  i n  t h e  
A m e r i c a n  a r t i s t ,  G e o r g i a  O ’ K e e f f e
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Table 4.7: Distribution of first 100 tokens with highest non-infinite frequency ratio in the Surrey Art 
Corpus.
Token
Copyright, kb, tate, parka, Kandinsky, Sotheby, bataille, Rossetti, lithographer, repr
Ives, affiliate, Gris, Mondrian, Raphaelite, Magritte, untitled, compiled, Burne, Beckmann
Pissarro, collections, Mantegna, lifes, riggs, jul, caption, orsay, Braque, Raphaelites
Kooning, venturi, watercolour, offline, watercolor, circa, Klimt, auerbach, printmaker, Matisse
Wassily, Duchamp, fri, illustrator, printmaking, judd. Pollock, Liebermann, oct, Nicolas
Manet, Lichtenstein, brushwork, bmw, Epstein, uffizi, Lucian, Orpheus, expressionist, slade
Moderne, plein, giacometti, replicas, Lachaise, Watts, suprematism, Petersburg, peinture, meninas
Derain, hopper, Lipchitz, sculptures, contributors, cubist, jun, raoul, Stieglitz, jardine
Archives, palette, prado, Millais, Fantin , nocturne, theosophy, postmodernism, gabo, acad
Guggenheim, cubism, piero, hague, signac, Motherwell, steen, wien, Caravaggio, lilith
In both tables there are many terms that are of little relevance to us, although there is 
ambiguity in some cases. We may discard terms such as ‘info’, ‘webmuseum’ and ‘exh’, but 
the relevance of terms like ‘multicultural’ and ‘printmaking’ are less clear. Terms that 
clearly relate to a concept or artist name in fine art have been highlighted in bold. In some 
cases there is ambiguity as to whether a term is relevant or not. In the case of the name 
‘Nicolas’, this could potentially be a reference to Nicolas Poussin, but is in fact refers to 
Nicolas Pioch, the creator of one of the web galleries used in the study. Where there is 
potential ambiguity, terms have been not been identified as relevant and this is generally 
applied to all first names such as Nicolas or Rene. In Table 4.6 a total of 33 items are 
highlighted and in Table 4.7 the number is 36. This suggests that a similar number of 
relevant terms are provided by using either a finite or infinite frequency ratio, although from 
an examination of this number of tokens no firm conclusions can be drawn.
This analysis shows that we are able to identify terms that are relevant to the language of art 
criticism using this approach. We can see the important role that is played by proper names 
in this language, in particular the names of artists, though this is not a surprising conclusion. 
We can also see that terms we recognise as genre definitions, for example cubism, 
expressionism and fauvism, feature in the identified terms. Another feature we observe is the 
appearance of different morphological forms of particular terms. Thus not only do we see the 
‘cubist’ appear, but also the word ‘cubism’ and as well as ‘expressionists’ we get
P r e s u m e d  t o  r e l a t e  t o  H e n r i  F a n t i n - L a t o u r ,  a l t h o u g h  i t  i s  n o t  c l e a r  w h y  ‘ L a t o u r ’  i s  a b s e n t  f r o m  t a b l e .
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‘expressionism’.
We now look in more detail at some of these at different morphological forms in Table 4.8. 
The use of different morphological forms of key terms has been studied previously, and it is 
noted, for instance, that in special language more plurals (an inflectional affix) of key terms 
are used than singulars (Ahmad 2000). Identifying the use of derivational affixes can also 
assist in establishing key terms. In Table 4.8 we show the variants of two words already 
identified in our analysis as being of significance, ‘cubism’ and ‘expressionism’.
Table 4.8: Morphological forms of terms from Fine Art Corpus
Token Frequency Token Frequency
cubism 183 expression 145
cubisme 9 expressional 5
cubist 144 expressionism 82
cubista 1 expressionist 87
cubistes 1 expressionistic 14
cubistic 2 expressionists 26
cubists 21 expressionless 1
expressionnism 1
expressions 21
With respect to forms of cubism, we note that the word from which it originates, cube, is not 
even present on the list. With respect to expressionism, its root word, expression, is present 
and is the most frequently occurring form of the word. This may reflect its use in describing 
paintings, where it would be expected to be used often in relation to describing people in 
paintings or paintings in general. However, in both cases we see the dominance (after the 
root word) of two suffixes, ‘-is t’ and ‘-ism ’. The use of the suffix ‘- is t’ is used principally 
as an adjective (a cubist painting) and the suffix ‘-ism ’ to denote a noun used to describe a 
painting genre {cubism, impressionism, etc.).
As these variants seem to have some significance, at least based on evidence of frequency of 
occurrence, we now present similar results for some other key terms arising from the 
frequency analysis summarised in Table 4.6 and Table 4.7. The results of this activity are 
presented in Table 4.9.
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Table 4.9: Morphological forms of sample key terms from Art Corpus
Base Word No. morpho­
logical 
forms
Base
Word
occurrences
Base word 
+ all forms 
occurrences
Identified from: Most common forms (ignoring 
plurals)
collect 13 5 5884 collections collection, collector
depict 6 63 289 depictions depicted, depicting
exhibit 11 36 1776 exhibition exhibition, exhibited
icon 13 9 148 iconology iconography, iconographie
illustrate 9 24 353 illustrator illustrations, illustrated
impression 11 70 541 impressionism impressionist, impressionism
multiculture 3 0 43 multicultural multicultural, multiculturalism
portrait 5 647 1119 portraitist portraits, portraitist
postmodern 4 22 50 postmodern postmodernism, postmodernist
raphael 5 100 196 raphaelitism raphaelite, raphaelitism
surreal 9 13 288 surrealism surrealist, surrealism
watercolour 4 101 255 watercolour watercolours, watercolourist
As the above words were selected on weirdness (ratio of frequency of occurrence in Art 
Corpus to frequency of occurrence in general language) there is considerable variation in the 
number of absolute occurrences. However, what we can note from the two right hand 
columns, which give an indication of the most common forms, is the high proportion of terms 
variants that possess the suffixes ‘-ism ’ or ‘-is t’. This examination provides further backing 
for the idea that words with these suffixes are characteristic of our Art Corpus and may be 
worth further investigation in considering how terms may be extracted from collateral text. 
Other terms in Table 4.9 such as ‘depict’ and ‘illustrate’ do not exhibit this type of affix, but 
intuitively, from the meaning of these words, it may be the case that near to these words 
important terms or phrases may also arise that relate to image content. In Table 4.10 we 
show a sample of phrases in which the terms ‘depict’ and ‘illustrate’ are to be found.
We can see significant use of phrases that describe paintings in the immediate vicinity of 
these terms. From our small sample the term ‘depicts’ seems to offer promise in terms of 
identifying semantically rich image attributes. In all the cases listed above, the phrase 
following the word ‘depicts’ is describing image contents. This pattern remains through 
other sample phases following the word ‘depicts’. The preceding phrase typically is of the 
form ‘The painting/The work/The portrait’ leading into the description that follows. While 
we can follow a process of extracting the phrase following the word ‘depict’ we acknowledge
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the difficulty of carrying out further analysis on it. Other work at Surrey (Guo 2002) 
illustrates the non-trivial nature of performing a detailed structural analysis of text even when 
sentence structure is constrained in comparison to general language, something that we do 
not have in these phrases. However, from Table 4.10 we can see that often extraction of the 
whole phrase would be meaningful. The issue that then remains is to distinguish between 
phrases that relate to a specific painting, such as ‘the painting depicts the first two of the four 
horsemen of the apocalypse’ and those that are of a more general nature, such as ‘he left 
uncompleted a project to illustrate the history of the turf.
Table 4.10: Concordance of Key Art Corpus Terms showing lexical environment
Preceding Text Key term Following Text
the background depicts the battlefield at Petersburg, Virginia
this self portrait depicts the artist alone and abandoned in a shower
the painting depicts the moment when romney has been refused
this painting depicts the first two of the four horsemen of the apocalypse
he left uncompleted a project to illustrate the history of the turf
helped to illustrate Alexis Martin’s Paris Promenades dans les vingt 
Arrondissements, 1890
commissioned by Vollard to make prints to illustrate several books c.1916 39 in particular etchings for 
miserere et guerre
Delacroix also created a set of 17 
lithographs to
illustrate a French edition of Goethe’s Faust
he used the technique of etching to depict a private iconography related to his homosexuality
an inner conflict between compulsion and 
restraint as found in the story of Eve and 
the forbidden apple the subject which 
Rossetti had originally intended to
depict in the picture
the café was often painted although not 
particularly by members of the camden 
town group who preferred to
depict more ordinary places
the inscription shows his concern to depict Philoctetes emotions successfully
"kouros" illustrates the biomorphic vocabulary that noguchi devised in order 
to abstract the human figure into fragmented bonelike 
elements
the graphic element illustrates the gate to mount pamassus
the picture illustrates the dilemma of claudio and Isabella
the delicately finished drawing focuses on 
the atmospheric disolution of her relief like 
forms and vividly
illustrates the depth of Leonardo’s explorations of optical 
phenomena late in his career
The focus of our corpus analysis so far has been single word terms. We need also to 
acknowledge the presence of compound terms and consider what role they may play in the 
corpus and in our investigation of painting classification. Many terms in specialist text are 
made up of more than one token. We have noted that nominalisations involving ‘-ism ’ and 
‘-is t’ affixes are prevalent in the Art Corpus and are also often tokens with relevance to the
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Corpus specialism, so we look to this class of words as a starting point in compound term 
analysis.
Our approach to extracting compound terms from the Art Corpus is based on heuristics. Any 
two words not separated by closed class words, currency symbols or symbols for units of 
measurement are a potential compound term. Applying such an approach may not be quite as 
accurate as some grammar based methods proposed by others, such as Dagan and Church’s 
Termight (1994) which operates on tagged text, or the work of Didier Bourigault, which uses 
both tagging and parsing (see for example Bourigault et al. 1995), but it is a productive 
technique. In Table 4.11 we illustrate some of the potential compound terms identified by 
our heuristic approach, with a range of frequencies of occurrence. One point to note is the 
relatively low frequencies at which most potential compound terms arise. While over 20,000 
potential compound terms were identified (from over 760,000 tokens), fewer than 9% of 
them occurred three or more times. At such a low frequency of occurrence, they would not 
be strong candidates for recognition as compound terms forming part of a special language 
and thus as suitable for use as a means to aid image classification.
Table 4.11: Potential compound terms from Surrey Art Corpus
Rank Candidate Compound Term Absolute
frequency
Comment
1 Tate Gallery 900 Proper noun
22 Ownership history 131 Compound term
45 Abstract painter 35 Compound term
57 Abstract expressionism 25 Compound term
89 Landscape painter 18 Compound term
151 David Hockney 13 Proper noun
255 Landscape paintings 9 Compound term
336 Abstract expressionist painters 7 Compound term
690 Rural life 5 Compound term, but what is its relevance?
800 Expressionist painter 4 Compound term
1243 Cubist painters 3 Compound term, but low frequency
1310 Expressionist painter Egon Schiele 3 Compound term + Proper noun
The rank in column 1 gives an overview of the steep decline in frequency of occurrence for 
these terms as the most frequently occurring term is ranked as ‘ 1’ and subsequent terms are 
ranked by decreasing frequency of occurrence. By the time we reach ‘cubist painters’, term 
number 1243 of over 20,000, we are down to a frequency of occurrence of only three. Of the
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terms that do occur at higher absolute frequencies, a significant number consist of proper 
nouns, featuring gallery names, artist names, critics and the authors of the web sites from 
where source material for the corpus was obtained. The compound terms show the repeated 
use of certain tokens such as ‘abstract’ and ‘expressionist’, and also the use of both -is t and -  
ism affixed words, such as ‘cubist’ and ‘expressionism’, as illustrated in Table 4.11. 
Although this is further evidence for the important role that this type of word plays in the Art 
Corpus, it is not clear at this stage what advantage using compound terms offers us in respect 
of painting classification. If we can identify a painting as being of type ‘landscape’, is it a 
significant help to us to know it was painted by a ‘landscape painter’? How much extra 
information do we gain in knowing that a painting is not just ‘rural’ but provides a 
representation of ‘rural life’? At present it would seem not much, but perhaps this is because 
we are not able at present to identify those terms which would provide additional 
information. A problem encountered in analysing these compound terms is the number that 
are identified. As frequency of occurrence seems not to be an appropriate selection method 
to apply with respect to our Fine Art Corpus, we are left searching for another means of 
identifying relevant terms that could provide improved classification means. We would not 
wish to abandon the examination of compound terms at this stage if only for the reason that 
in our earlier review of the collateral text associated with ‘The Lament’ (Figure 4.2), we 
identified a number of compound terms that would be of relevance in classifying the related 
painting. Our conclusion for the time being is not then that this particular resource is not of 
use, but rather that we have not identified a means of exploiting it. Perhaps we should not be 
surprised when we are considering an examination of the corpus alone. Our review of ‘The 
Lament’ was based on an examination of one collateral text and the related image. Perhaps 
only when we pursue this area of the investigation can we expect to make progress with 
compound terms.
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4.2.2 Consideration of Sub-Corpora: Italian Renaissance Painting
The Surrey Art Corpus consists of material drawn from a wide range of artistic fields. It is 
not a surprise then, that in some areas the results are general. We therefore supplement this 
examination with a further analysis of a more specific corpus, based on Italian Renaissance 
art, which could be considered to be a constituent element of the overall corpus, that is either 
a sub-corpus, or even a ‘child’ corpus. In this case we have assembled a corpus of 
approximately 104,000 tokens, drawing on material in the Surrey Art Corpus (about 12,000 
tokens) as well as adding in additional material (the remaining 92,000 tokens) to ensure that 
the corpus is of sufficient size to permit meaningful examination. The main additional 
sources for this corpus are listed below.
1) Web Gallery of Art (http://www.kfki.hu/~arthp/index.html)
2) National Gallery of Art (http://www.nga.gov).
Italian Renaissance art is chosen as the theme for this sub-corpus because it is such a well 
known and well written about category of art. If common themes or common ways of writing 
are present in critical art text, there is a reasonable possibility that they will be present in 
writings related to the Italian Renaissance.
Our method of analysis is the same as that for the Surrey Art Corpus, and in the tables below, 
we repeat the examination of whereby we illustrate the hundred most frequently occurring 
words, followed by the hundred most fi*equently occurring open classed words.
Examining Table 4.12, we see that the hundred most frequently used tokens provide a similar 
proportion of the overall number of words in the corpus (49.97%) to that measured for the 
Surrey Art Corpus (47.40%). However, the number of open classed words, at 43, is 
noticeably higher than that for our previous art corpus, which was 34. In fact, this number of 
open classed words is higher than for any of the specialist corpora previously considered. 
The next nearest is automotive engineering, which registered 39 open classed words out of 
the 100 most frequently used tokens.
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Table 4.12: Distribution of first 100 most frequent tokens in tbe Italian Renaissance Art Corpus 
according to the cumulative frequency of ten tokens at a time.
Token Cumulative
Relative
Frequency
No. of 
OCW
the,of,and,in,a,to,is,imagc,by,s 26.97% 1
his,on,with,gallcry,for,was,that,as,this,from 6.71% 1
are,it,art,x,he,at,which,painting,an,scnd 4.11% 3
cm,collcction,d,be,but,one,c,who,st,her 2.41% 1
painted,have,figurcs,their,national,raphael,our,work,had,its 1.92% 5
created,please,fresco,posteard,sign,homc,or,guestbook,new,has 1.76% 7
danicl,not,oil,dcvcloping,wcb,wclcomc,your,pagc,b,marx 1.68% 7
kren,emil,maintaining,donations,coniments,two,veniee,bellini,previous,been 1.64% 6
were,canvas,tour,more,portrait,lcft,pancl,titian,most, virgin 1.48% 7
also,picture,renaissanee,other,florence,right,christ,we,into,madoima 1.29% 5
TOTAL 49.97% 43
This result leaves us in little doubt that we have a specialist language being used in the Italian 
Renaissance corpus, but what of the type of terms that are used? Can we readily identify 
differences in between this more specialist corpus and its more general relative, the Surrey 
Art Corpus? To begin this examination, we commence by looking at those tokens in the 
Italian Renaissance Corpus with the highest weirdness (relative frequency of occurrence), 
both those with an infinite and non-infinite weirdness.
Table 4.13: Distribution of first 100 most frequent tokens in the Italian Renaissance Art Corpus taken 
from tokens with an infinite frequency ratio.
Token
Guestbook, kren, emil, Bellini, Cappella, Sistina, ngakids, altarpiece, Carpaccio, kress
Academia, galleria, Jacopo, Lotto, Raffaello, sanzio, firenze, Bronzino, borgo, vittore
Gallerie, Scuola, ignudi, webmuseum, predella, sepolcro, sandro, ignudo, Masaccio, Procris
Segnatura, Lippi, Pontormo, buonarroti, polyptych, info, Ccphalus, caprese, Lodovico, museo
Bcmbo, brera, simony, bergamo, Antoncllo, cadore, pieve, pinacoteca, confraternity, pietà
Vecellio, tiziano, Filippino, mellon, Luini, agnolo, castello, Pontifici, Agostino, pioch
Sfiimato, depictions, sienese, musée, lunette, donatcllo, dosso, rovere, Eliodoro, Hcliodorus
Bassano, Gincvra, Bernardino, Lucrczia, frari, frescos, Aldobrandini, Bartolomeo, Ghirlandaio, widener
Alessandro, Ranuccio, altarpicccs, Achates, Pollaiuolo, Bondonc, pamphilj, Bibbicna, Picrfranccsco, Masolino 
Tondo, Angelico, Cariani, Morctto, Capponi, netherlandish, Dossi, Fcrrarcsc, lyre, gemaldegalerie___________
One is immediately struck by the high number of Italien words that appear in Table 4.13. 
That these words should have a weirdness of infinity is not surprising, as they are not likely
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ever to occur in everyday English. Therefore we may expect that the specialist nature of this 
particular corpus will distort the results of the above table in a way that would not happen, 
with art based in an English speaking area. These words refer to painting subjects (Procris, 
Cephalus, Heliodorus, Achates), the immediate location of the painting (predella panel, 
frescos), the type of the painting (polyptych) and the artist (Bellini, Luini, etc.). In some 
cases, a word can relate to both subject material and patron (Pierfrancesco). In almost all 
cases, the words that are relevant are proper nouns, frequently the names of artists or subjects 
within the paintings.
Table 4.14: Distribution of first 100 tokens with highest non-infinite frequency ratio in the Italian 
Renaissance Art Corpus.
Token
Perugino, fresco, Giorgione, Venezia, Mantegna, kb, Piero, donations, Uffizi, Tintoretto
Verrocchio, Titian, sibyl, primavera, botticelli, urbino, roma, copyright, Savonarola, sibyls
Nazionale, Zechariah, bibliography, este, medallions, Galatea, loreto, perugia, Domenico, Giotto
Florentine, provenance, Veronese, Libyan, Vatican, Elijah, madonnas, ferrara, monumentality, pallas
Vasari, Ginliano, doria, Parnassus, frescoes, nymph, Pesaro, postcard. Rosso, Ezekiel
worshipers, satyr, Moroni, Degli, Raphael, prado, gallery, pitti, rocco, sts
Madonna, cosimo, Castiglione, amboise, lucretia, Sistine, palazzi, brushwork, spandrels, Tobias
Carrara, allegories, Giobbe, neoplatonic, Robbia, repainted, tonalities, psalter, Lucian, prato
annunciation, Vinci, Sebastiano, Messina, triptych, quattrocento, filippo, capodistria, Leda, Gioconda
Cimabue, Magi, web, Leonardo, medici, sant, siena, tempera, gentile, bacchus
In Table 4.14 we see similar patterns to those in Table 4.13. Once again there are a lot of 
proper nouns covering painting subjects, artists and locations. However, we are also able to 
see evidence of more nouns (non-proper), which in general refer to painting content. 
Examples include words such as worshipers, sibyls, medallions and nymph. We also see 
evidence of paintings being categorised, such as in ‘triptych’ or ‘allegories’. There is more 
evidence of painting classification into some abstract category in this table.
In both tables of open classed words we note the predominance of nouns, and also the role 
that is played by the artists name and the naming where possible of those in the painting. In 
addition, there are strong religious and themes that are evident. We see the names of 
prophets coming our (Ezekiel, Elijah) as well as ‘madonnas’, ‘altarpiece’ and ‘Magi’. There 
is evidence of mythological themes with the appearance of words such as ‘nymph’, ‘sibyl’ 
and ‘Parnassus’.
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4.2.3 Discussion
This approach to corpus examination has provided evidence for the existence of a special 
language of art and also of an ability to identify terms that characterise this language. We 
have also analysed further some of these characteristic terms and looked at how they are used 
within the corpus to see whether they play a role in describing painting content. Our results 
show that using some key terms as a means of establishing the location of important image 
related-phrases is possible, but we have so far only examined these terms from the 
perspective of the Corpus as a whole. What is not yet clear is how we may attach specific 
terms to specific paintings. We have also considered the role that certain morphological 
variants play in the Corpus of Fine Art, and have noted the role played by terms ending ‘- is t’ 
or ‘-ism ’. This property also requires examination in the context of collateral text associated 
with an image.
Our corpus analysis has not permitted any examination for structure within collateral text 
either, being based on a corpus of arbitrarily selected texts and only examining the corpus as 
a whole. Thus some of the features that we considered in the examination of ‘The Lament’ 
and its collateral text (Section 4.1) have not been re-examined in the context of the Art 
Corpus. However, we can compare the results of the different analyses and reviews carried 
out for evidence of common features. To do this, we refer back to the CDWA classification 
scheme and also the review of Burne-Jones’ ‘The Lament’. Some key features (as indicated 
by the analysis conducted to date) are compared in Table 4.15.
In general, there is reasonable agreement as to which areas are important in describing a 
painting. The area that shows least agreement with others is the Corpus Analysis, but this 
result is not so surprising given that the analysis conducted has not considered the 
relationship between specific paintings and collateral text. It is not unexpected that the 
specific terms that are used to describe and interpret paintings do not feature in the 
frequency-based analysis conducted, as these terms will in general be specific to a particular 
painting. Thus it is not surprising that we cannot conclude from the Corpus Analysis that the 
context and subject matter of a painting is discussed in collateral text. These are not
98
______________________________________________________________________________________________________________ Chapter 4.
controversial items anyway, as our other analyses, in addition to common sense, tells us that 
these aspects of a painting will be an important part of a collateral text.
Table 4.15: Comparison of Analysis Results from the text analysis carried out, illustrating the 
common features observed in each type of analysis.
Feature Area of Analysis or Review
CDWA Corpus Analysis Review of Critic Collateral Text 
(The Lament)
Artist / y y y
Dates y y y y
Context y - y y
Subject matter y - y y
Use of Colour y - y -
Genre y y y -
Relationships y y y y
Symbol/Iconology y y - y
4.3 Structure in the Language of Art Criticism
Our examination of the Surrey Art Corpus described in Section 4.2 was an examination of a 
collection of texts from a wide variety of sources and with a wide variety of purposes. Some 
texts relate specifically to individual painting, some to an art movement, some are artist 
biographies and some are essays on particular themes in art criticism. We are now looking to 
understand how collateral text may be used to describe an image, and therefore there is a 
need to be confident that the text we use does relate to a specific image. We would also be 
wise to restrict our study to one type of writing only rather than the range of types that are 
contained in the Surrey Art Corpus.
In attempting to narrow our focus, there are several directions that we could take. Podro 
(1982) pursues a theme of critics from a common background, in this case Panofsky, 
Gombrich and Wand, and looks at how they establish a framework of understanding from 
which to make assessments of art and art movements. Such a study will narrow the scope in 
a helpful way, but we have the issue that the discourse is aimed to a large extent at 
understanding the critics and their point of view, rather than the paintings. Having to 
separate text relating to images from text that discusses more general art issues is something 
we would like to avoid having to do, if possible, as part of our analysis.
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A point that has arisen before in this work is the need to examine text relating to a specific 
image. Further, in the painting classification experiment reported on in Section 3.2, we made 
use of a number of paintings that had the necessary collateral text, taken from Wilton and 
Upstone (1997). We have also looked in some detail at one such collateral text with results 
that were encouraging, suggesting that this source is an appropriate vehicle for attempts to 
identify some structure in the collateral text and subsequent automatic term identification and 
extraction.
We now consider in more detail how we can exploit the critics’ writing as a means of fine art 
image classification. We begin by seeking to identify elements of structure in the writing, 
and then look at ways in which these elements could be identified automatically. We then 
seek to see whether we can relate these structural elements to descriptive elements within the 
text, and whether these descriptive elements can also be extracted automatically. The 
structure of a system for automatic term extraction is proposed.
4.3.1 Selection of Source Material
Our requirements for source material are as follows. We need to have enough collateral text 
to enable both the analysis and then evaluation to take place and we need some consistency 
across the texts so that we help our chances of identifying common properties. As a result we 
select for our source the same book from which the paintings for the image classification 
experiment were taken, 'The Age o f Symbolism in Britain' (Wilton and Upstone 1997). As 
well as a series of essays on the subject of symbolism, paintings from the exhibition are 
reproduced in the book and associated with each painting is a collateral text. One such 
collateral text was discussed in Section 4.1.
Our source contains around 130 images and collateral texts, although some have been 
discarded where either minimal collateral text was provided or the image was not 
appropriate. In this context, inappropriate images were considered to be those that were not 
paintings (i.e. were photographs of sculpture or similar). A final number of 73 painting and
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collateral text pairs were used as source material for the work described in this section. The 
available collateral text was split into two groups. The first, consisting of three-quarters of 
the pairs, was used in analysis and the second group, consisting of the remaining quarter, was 
used to evaluate the results of the analysis. Details of the source material may be found in 
Appendix B.
Of particular importance with this material is that it comes from a single source with each 
entry sharing common properties with others. Although the amount of available collateral 
text is not large, using a larger sample such as that from the Italian Renaissance corpus would 
present additional difficulties because of the range of sources from which such material has, 
in general, to be assembled. Identifying common properties across such a range of sources 
would add additional uncertainty to the analysis.
The paintings, as well as being identified as belonging to the category of British Symbolism, 
are further categorised. Eight subcategories are used. A selection of these subcategories was 
used in order to carry out the image classification experiment.
All text was scanned into a computer, using an Optical Character Recognition (OCR) 
application and then scanning errors were corrected. The resulting file was converted into 
both a Microsoft WORD format and also an ASCII text format for later processing. Images 
were scanned in too, for subsequent use in an image retrieval application.
4.3.2 Towards an Identification of structure
Here we consider the identification of structural elements within the collateral text and how 
we can automatically identify these elements.
4.3.2.1 Determining Structural Elements
While our focus here is in the analysis of the collateral text associated with an image, we 
should also note the highly structured nature of the header information provided along with 
the collateral text. The information from the CDWA classification scheme shows that the
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type of information contained in this header is of the type used for classifying such objects. 
We can summarise the header information in the table below. For an example of such a 
header, please see Figure 4.2, the collateral text associated with ‘The Lament’.
Table 4.16: Header Information in Collateral Text
Artist Name Date Artist bom, Date Artist died
Catalogue Index number Painting title Date painted (started -  finished)
Medium (for example oil on canvas)
Provenance (Description of painting provenance, 
indicating the owners since its creation)
Exhibition (Exhibition history)
Literature (List of literary references where the 
painting is sited)
Current picture location
This pattern of information display is specific to the catalogue under examination, although 
similarities exist between different catalogues in that some information is common. For 
instance, if we examine the National Gallery Companion Guide (Langmuir 1998), we find 
that most of the same information is provided, although no additional literature resources are 
quoted. We also note that this guide gives no exhibition history or current painting location, 
presumably as all paintings are owned by National Gallery. In both cases, the first pieces of 
information given are:
1. Artist name
2. Artist dates of birth and death
3. Painting title
4. Date of painting
5. Painting medium
6. Size of painting.
Because of this regular structure, all the above information may be extracted automatically 
from source files by computational means and reasoned over. The main point that we note is 
that this structure exists, and we hope to exploit other elements of structure within collateral 
text while recognising that we are not likely to find such an obvious structure.
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Returning to collateral text, we could begin our analysis from the bottom up, examining the 
text word by word. This type of approach would require that we obtain an understanding of 
structure at this low level. As each sentence has differing structural elements, identifying 
common structure at this level will be difficult. Other work at the University of Surrey in this 
area (Guo 2002) illustrates some progress in this area, but also that identifying structure at 
this level is difficult. The alternative approach, and the one that we follow, is to analyse from 
the top down. One such logical division in respect of this top down approach is to divide a 
whole text into paragraphs. By choosing objects of this lexical size we are also more easily 
able to carry out statistical analysis, as each of our base level units contains a more significant 
number of words.
Table 4.17: Potential Paragraph types in collateral text based on existing art classification schemes
Paragraph Type Guide
Title Outline Description Source Reference
Quotation of related text Any text (poem, artist quote, other) which is related to the 
painting in some way.
Table 3.1, item 23
Quotation expansion Additional elaboration on quoted text Table 3.1, item 23
Painting description Describes the content of the painting Table 4.1, item 10
Painting interpretation Provides an interpretation of the meaning in the painting, 
including things such as emotional response evoked.
Table 3.1, items 18 and 
24
Comparison to other artist 
(Related artists)
Mention of artists with links to painting/artist (including non­
painters e.g. poets)
Table 3.1, items 21 and 
22
Comparison to other 
paintings
(Related paintings)
Mention of paintings with links to painting/artist 
(just by same artist perhaps?)
Table 4.1, item 11
Artist description Information relating to the artist, usually providing 
information as to why a particular painting was produced (NB 
cheek against ‘HoP - artistic explanation)
Table 4.1, item 2
History of ownership 
(Provenance)
Includes commissioning information, who may subsequently 
have owned painting, and where it was displayed.
Table 4.1, item 5
History of painting - 
background
Background relating to the material in the painting, i.e. facts 
relating to how the material came to be part of the painting.
Table 4.1, item 6
History of painting - theme Relates to themes, ideas which the artist was seeking to build 
on in the painting. May relate to myth or legend. Items 
directly in painting should be in artistic explanation.
Table 4.1, item 9
History of painting - 
creation
How the paimting came to be painted by the artist, but relating 
essentially to facts i.e. things that happened
Table 4.1, item 5
History of painting - 
artistic explanation
Reasoning as to why the painting was produced in terms of its 
artistic position. This category is close to interpretation, but is 
more of an intention than an achievement.
Table 4.1, item 7
Critical response Critique of the painting, either presented by the reviewer or 
quoted from someone else.
Table 3.1, item 24
Geme comment A description or elaboration on the genre to which the painting 
belongs.
Table 3.1, item 2
Referring back to the work on classification structures and constructing a painting critique, 
there are many items that we could look for. Table 4.17 illustrates some possible types of
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paragraph that we could identify, based upon a review of the CDWA scheme as given in 
Table 3.1, and the approach to painting criticism as discussed by Bamet and summarised in 
Table 4.1. References to where these items may be found in these earlier tables are given in 
the right hand column of Table 4.17.
To identify paragraph type listed in Table 4.17 would require the identification and 
quantification of many parameters. It would be advisable to begin with a smaller set of types 
to see whether such paragraph identification may be possible and then to introduce a greater 
range of types to be examined. Therefore we present a refined list in Table 4.18 based on a 
review of the texts selected for examination and also of the potential paragraph titles in Table 
4.16 and which contain common themes. For instance, ‘Quotation of related text’ could 
cover almost any subject, so is not likely to be a helpful category in its own right and is 
removed from the list of candidates.
Table 4.18: Subset of paragraph types on which to base analysis
Main Paragraph Categories and Sub-Categories
Painting Description ‘D’ Painting Interpretation ‘I ’ Background ‘B’ (Related Information)
Describes the objects in the 
painting and how they relate to 
one another.
Outlines what the artist is attempting 
to convey in the painting, the type of 
mood that the painting may produce 
and describes any associated 
symbology.
Contains a number of types of information 
relating to the painting, but which to not directly 
described the painting. The main items are:
• the creation of the painting
• the history of the artist
• an expansion of any theme that the 
painting may be based on
• painting provenance (history of 
ownership).
Based upon these paragraphs and their characteristics, we will look to see whether 
identification of the main categories will permit meaningful extraction of image attributes, 
along the lines of Table 4.19.
Our aim is to be able to allocate words to an appropriate area of image relevance. When we 
read the collateral text we can generally infer without difficulty whether the commentary is 
directly describing the image, is interpreting the image, is providing background information 
or some other kind of information. Articulating the means by which we make such 
inferences is more difficult, but we are faced with the problem of providing some means
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whereby a machine is able to begin to do the same sort of task. We have computational 
systems available that can pick out nouns, adjectives, noun-based phrases or other types of 
linguistic unit form the text as a whole, but we need to understand whether these units have a 
relevance to the image in question, and if so, what that relevance is. In order to try to 
establish a means for assessing this relevance, we begin to look at the semantic units within 
the text.
Table 4.19: Suggested painting information in each paragraph
Category Expected Attribute
Painting Description Image content
Painting Interpretation Mood/feelings of image
Painting Background (related 
information)
Related artists and paintings, influences, theme 
explanation, artist history
Paragraphs offer us the next level of granularity down from the text as a whole, so we begin 
our search here. Later, we may wish to be able to classify the collateral text sentence by 
sentence, but as yet we do not have the information to know how to tackle this issue or even 
whether it is possible for a machine.
Based upon the categories of paragraph now identified, all collateral texts to be used in the 
investigation were examined and each paragraph was manually classified in accordance with 
the categories as given in Table 4.19. In the next table (Table 4.20), a summary of the 
paragraph types identified, by painting subcategory, is given.
Table 4.20: Summary of Paragraph Types in Collateral Text Examined
Sub-category Title Style Type No. Paintings
B D I
Lilith and her Daughters 24 12 12 9
The Suppression of Meaning 9 8 11 8
Private Thoughts 17 13 16 15
Reinventing Mythologies 26 15 30 13
The Symbolist Landscape 13 8 8 8
Music and Poetry 23 7 14 9
Private Thoughts II 13 4 2 5
The Climax 19 6 6 6
Totals 144 73 99 73
Some paragraphs were excluded from the analysis. There are two reasons why paragraphs
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are excluded. Firstly, if the paragraph consists of a poem or a quotation from a poem, it is 
excluded, as poetry introduces another style of writing that could, possibly, complicate our 
analysis. As a precaution, we remove these paragraphs from the analysis. Secondly, some 
paragraphs are in a foreign language.
From Table 4.20 we can see some patterns emerging in the texts reviewed. The key points 
are listed below.
1) The most numerous type of paragraph is the background, suggesting that context is 
important in transfer of image information. This conclusion matches with our previous 
findings from Bamet.
2) There is average of one description paragraph per painting. The result suggests that 
describing the contents of a painting is not the critics’ primary objective. However, 
knowing that there is likely to be one such paragraph for each painting, if we are able to 
identify this paragraph we may identify a source of material from which to extract 
semantically rich text tags.
3) There is in general more than one interpretation paragraph per painting. While this 
paragraph type is not as numerous as background, there is in general at least one per 
painting. Again, if we can identify this paragraph type we may be able to extract some 
semantically rich terms, terms which may reflect the impression the painting has created 
on the critic in question. In other words it may contain some of the critic’s subjective 
views with respect to the painting.
In the following section we consider how we can examine collateral text with a view to 
identifying the different paragraph types we have discussed.
4.3.2.2 Paragraph Types
We aim to use statistical methods of analysis to identify paragraph types. These techniques 
lend themselves to analyses that involve significant amounts of data, and as discussed earlier, 
more detailed low-level stmctural analysis is not appropriate. The two techniques we will
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use are now outlined.
1. Word Frequency Measuring. In this technique, similar in approach to that used in Section 
4.2 in analysing the fine art corpus, we look to see which words occur most frequently in 
each paragraph type, and whether we can use identification of these words as a means of 
identifying the paragraph type from which they originate.
2. Part of Speech tagging. This process involves the identification of words by their 
syntactic category (Brill, 1995). Once text has been tagged, we can examine the 
proportion of use of different syntactic word categories, in order to see if there are 
differences in usage in the identified paragraph types.
Approach
Before the text can be examined it is necessary to split it into individual paragraphs. The
steps involved in the preparation of the text are outlined below.
1. The text is scanned in, initially to a Word document, and then converted to a plain ASCII 
text file. Any necessary corrections arising from scanning errors are corrected (misread 
characters, incorrect paragraph changes etc.). All text for a painting is stored in one file.
2. The header of each file, consisting of the painting title, artist name, exhibition history and 
other information is removed manually and stored in a file of its own. The remaining text 
is then processed automatically and split into individual paragraphs with each paragraph 
being stored in a separate file. This is achieved by using a peri programme.
3. The resulting files are then split into two categories: one for analysis and one for testing 
(evaluation). Approximately 25% of the files were set aside for testing and evaluation 
purposes. The remaining files of collateral text were identified as being either 
‘background’, ‘description’ or ‘interpretation’ and sorted into separate directories 
accordingly.
In effect, three different art sub-corpora have been created. The first corresponds to the
paragraph type that we have called ‘background’, the second ‘description’ and the third
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‘interpretation’. We are now able to examine these sub-corpora for distinguishing signs.
First a word frequency analysis was carried out on the sub-corpora using System Quirk -  the 
University of Surrey’s corpus management and text analysis package. The objective of this 
part of the analysis is to establish whether particular terms are used more frequently within 
one paragraph type or whether there are terms that are notable because they are rarer in non­
specialist text.
In the second part of the analysis, Part Of Speech (PCS) tagging was carried out to see 
whether there is a different distribution of syntactic usage between the different paragraph 
types. The application used for tagging was LT_POS. This tagger was developed by the 
Language Technology Group of Edinburgh University, and was selected because of the high 
accuracy it achieves, typically over 90% and because it is freely available over the web, 
meaning that interfacing to the perl-based file processing applications used in this analysis 
was straightforward. The results of both parts of the analysis are presented in the following 
section.
4.3.2.3 Evaluation of Structure Analysis
With respect to the word frequency analysis carried out with System Quirk, the following 
results are presented:
1) the hundred most conunon words used in each of the background, description and 
interpretation paragraph types
2) as above, but with closed class words excluded.
108
Chapter 4.
Table 4.21: Most frequently used words used in paragraph type ‘background’, both all words and 
open class words only
All Words Open Class Words Only
the,of,in,and,to,a,s,as,his,was watts,rossetti,art,p,painting,artist,work,gallery,version,death
it,watts,with,for,he,that,by,which,is,on
subject,paris,own,jones,bume,figure,exhibited,picture,love 
,years
from,at,this,rossetti,an,her,had,art,p,painting
seen,painted,three,known,exhibition,hope,museum,leighton,w
orks,even
one,be,no,who,have,artist,work,gallery,its,not head,de,later,series,long,symbolist,pp,paintings,manmion,oil
see,first,but,i,when,version,time,more,were,been music,year,life,fig,artists,1880s,part,great,title,appeared
him,all,death,also,subject,paris,own,after,iones,bume
made,redon,upon,morgan,private,colIection,early,london,how
ever,versions
figure,exhibited,new,are,picture,Iove,where,years,seen,
painted
same,academy,solomon,boyce,studio,Iarge,royal,house,
worked,mrs
three,most,two,known,before,into,exhibition,well,has,these
probably,story,crane,salome,imagery,during,example,back,
whose, 1870s
can,hope,out,some,museum,leighton,they,works,even,or
found,portrait,hiniself,word,beauty,Iate,second,drawing,fantin,
friend
may,head,de,later,series,long,she,symbolist,pp,paintings
sent,used,figures,bocca,sirens,white,original,wrote,swinbume,
solitude
We can see a number of commonalities between each of the paragraph types. With respect to 
the part of each table referring to open and closed class words, we see no significant 
differences. Thus it seems that word frequency measurements carried out on all words is not 
a method that will permit us to make distinctions.
Table 4.22: Most frequently used words used in paragraph type ‘description’, both all words and 
open class words only
All Words Open Class Words Only
the,of,in,a,and,to,is,s,as,her figure,rossetti,p,painting,love,death,watts,gallery,seen,subject
with,his,by,which,on,was,it,this,from,that figures,work,life,picture,bume,left,white,iones,version,face
figure,she,an,one,for,rossetti,are,at,but,be
woman,head,light,beatrice,own,image,artist,setting,hand,
shows
who,no,p,he,not,painting,its,first,like,love
girl,oil,model,composition,art,mammon,leighton,sky,upon,
paris
death, watts,have,gallery,seen,had,has,subject,while,their dante,gold,eyes,title,female,women,taken,whose,story,earth
figures,into,i,work,Iife,more,two,picture,out,also
colour,hair,lower,spirit,spectator,intended,man,small,right,
sun
bume,left,white,they,see,iones,version,face,woman,head
power,background,study,beauty,space,made,drawing,rather, 
paintings,goddess
through,Iight,beatrice,own,or,image,artist,setting,hand,shows
seems,further,sense,dove,holding,night,king,massive,hands,
youth
giri,so,oil,model,composition,art,mammon,all,leighton,sky
three,group,present,same,retum,here,pose,series,morgan,
beyond
upon,been,paris,dante,gold,him,eyes,title,female,women
academy,idea,almost,behind,described,flowers,drapery,rich,
judgement,young
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Table 4.23: Most frequently used words used in paragraph type ‘interpretation’, both all words and 
open class words only
All Words Open Class Words Only
the,of,and,in,a,to,s,as,with,is watts,painting,art,rossetti,death,p,picture,work,subiect,love
that,it,by,which,his,was,for,this,on,her
figure, gallery ,bume,artist,j ones, seems ,himself,beauty, 
exhibition,sexual
an,at,he,watts,be,ffom,painting,art,or,rossetti life,upon,man,found,might,own,whose,figures,present,here
death,p,are,one,not,have,its,picture,such,no
woman,colour,world,pp,works,seen,nature,landscape,
solomon,nine
work, sub j act, love, also, figure, see,had,but,more, gallery
paintings,perhaps,image,even,later,idea,spirit,three,hope,
mood
bume,who,artist,jones,all,may,has,seems,like,into head,lizzie,eyes,theme,indeed,mind,music,however,hair,lilith
new,time,when,their,while,himself,beauty,through, exhibition, 
been
young,wrote,white,exhibited,meaning,against,convey,artists,
dante,beatrice
first,they,than,sexual,life,upon,man,found,niight,these
face,part,old,power,intended,drawing,experience,morris,sun,w 
histler
own,were,whose,so,about,figures,present,here,there,woman
spectator,painted,collection,painter,though,gold,sense,quoted,l
eighton,years
colour, world,she,between,pp,works,seen,nature,landscape, 
Solomon
joumal,represents,paris,symbolist,making,series,background,n
oted,body,dudley
Looking at open class words only, we again see much commonality. Artists’ names are a 
common feature of all paragraph types, and we notice that words such as ‘figure’ feature 
highly in all three lists. A brief review indicates that this method is not likely to help us 
differentiate paragraph types as we see more evidence of common properties across the three 
paragraph types than we do differences.
We also noted in Section 4.2 that the suffixes ‘-ism ’ or ‘- is t’ can be useful indicators that a 
word has a role to play in describing a painting. We therefore also present the results of a 
search on the assembled text types for use of these suffixes. In this search, plurals (i.e. ‘-  
isms’ and ‘-ists’) were included, but only nouns and adjectives as word types were included. 
Verbs such as ‘exist’ were excluded. Table 4.24 below illustrates the type of words that we 
detect using a search for words with an ‘-ism ’ suffix. With the relatively small sample 
available it is unlikely that we can draw strong conclusions, but in lexical terms there does 
seem to be a great difference between the three paragraph types. The words ‘symbolism’ and 
‘aestheticism’ appear in all three types and in general there is again more evidence of 
similarity than difference.
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Table 4.24: Word identification in ‘-ism ’ suffix examination
Background Description Interpretation
Criticism Aestheticism Symbolism (4)
Symbolism (4) Exoticism Spiritualism
Preraphaeliteism Optimism (2) Eroticism
Aestheticism Symbolism Socialism
Impressionism Criticism (2)
Aesthetieism Realism
Paganism Patriotism
Spiritualism (2) Anachronism
Naturalism
Aestheticism (2)
Mammonism
Mysticism
Idealism
However, noting that the number of occurrences of these words is different across paragraph 
types, we can also carry out an analysis of the distribution of the different word types per 
paragraph, and the results of these calculations are shown in Table 4.25. In this table, the 
frequency per paragraph of occurrence of words with both of the suffixes considered is 
presented. We can see that the two different word types have different distributions across 
the different paragraph types. Words with an ‘-ism ’ suffix are most likely to belong to a 
paragraph of type ‘interpretation’. In fact these paragraphs are more than twice as likely to 
contain a word with an ‘-ism ’ focus. However, only 1 in 4 ‘interpretation’ paragraphs 
contains such a word, so while the method looks to have some potential, it will only be able 
to identify some paragraphs of this type.
With respect to the distribution of ‘-is t’ suffixed words, the frequencies of occurrence are 
marginally higher than for ‘-ism ’ suffixed words, and they differ for each paragraph type. 
However, identifying paragraph types only from properties that occur at such frequencies is 
likely to produce errors, as a single extra occurrence of an ‘-ism ’ affixed word would 
significantly affect the outcome for any given paragraph. It could be however, that this 
approach would be suitable for combining with other measures to improve the ability to 
distinguish paragraph types.
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Table 4.25: Distribution of words with particular suffix across paragraph types
Background (106 paragraphs) Description (51 paragraphs) Interpretation (73 paragraphs)
Number of 
‘-ism’ words
Frequency per 
paragraph
Number of
‘-ism’
words
Frequency per 
paragraph
Number of 
‘-ism’ words
Frequency per 
paragraph
12 0.11 5 0.10 18 0.25
Number of 
‘-ist’ words
Frequency per 
paragraph
Number of 
‘-ist’ words
Frequency per 
paragraph
Number of 
‘-ist’ words
Frequency per 
paragraph
87 0.82 22 0.43 43 0.60
We now go on to consider part of speech tagging. With respect to POS tagging, the following 
results are presented:
1) the syntactic categories that provide an opportunity for distinguishing paragraph type
2) an evaluation of the ability of these categories to provide a means for identifying 
paragraph types.
The detailed results of the text tagging activity are given in Appendix B, along with a list of 
the tags that are attached to the text and the part of speech to which each tag corresponds. 
Some of the terms used in Table 4.26 are explained below.
Syntactic Type Frequency. This value is calculated by dividing the number of occurrences 
of a particular word type by the total number of words of that paragraph type. In other words 
it is a measure of the frequency with which that word type appears in the given paragraph 
type. Thus we can see that in paragraph type background, nouns appear at a frequency of 
0.12, so one word in about every eight or nine is a noun in this paragraph type.
Vocabulary Breadth Ratio. This value is calculated on the basis of the number of different 
words that occur within a paragraph type divided by the vocabulary size in that type. The 
larger this number, the more varied the vocabulary of a particular word type. A ratio of 1 
would imply that no word is repeated within the text type examined. The key differences in 
the properties of each paragraph type that arise from the POS analysis are summarised in the 
table below. Full details of the analysis results may be found in Appendix B
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Table 4.26: Results of Paragraph POS Tagging
Syntactic Type Frequency within paragraph type sub-corpora
No.
Paras
No. of 
words
Vocab
size
VBZ 
(verb 3*^  
person)
NN
(noun)
NNP
(proper
noun)
NNPS 
(plural of 
NNP)
JJ
(adjective)
Vocabulary
breadth
ratio
Background 106 16918 3868 0.013 0.12 0.11 0.002 0.059 0.229
Description 51 8998 7331 0.030 0.14 0.082 0.001 0.068 0.815
Interpretation 73 12334 9955 0.023 0.14 0.086 0.0007 0.067 0.807
The conclusions arising from an examination of the above table are presented below.
1) There are differences in the use of third person singular verbs between paragraph types. 
Both description and interpretation paragraphs use more of this type of verb than do 
background paragraphs.
2) There are noun usage differences between paragraph types. Both description and 
interpretation paragraph types have more nouns than background paragraphs, but with 
respect to proper nouns, the situation is reversed, and background paragraphs contain on 
average more.
3) There are adjective differences between paragraph types. Description and interpretation 
paragraphs use more adjectives than background paragraphs.
4) There are distinct differences in vocabulary breadth ratio between different paragraph 
types. In other words, the relative size of vocabulary used in different paragraph types 
varies. This measure provides the clearest distinction between paragraph types of all the 
statistics given in Table 4.26, with both description and interpretation paragraphs using a 
vocabulary more than 2.5 times larger than background paragraphs.
Using the above we may be able to distinguish between background paragraphs on the one 
hand, and description and interpretation on the other. We have identified no clear means by 
which description and interpretation may be separated at this stage. Results of using the 
above methods to determine paragraph types are now presented.
Identification of Description and Interpretation Paragraph types from Verb usage
In the analysis below, the frequency of use of verbs in the third person singular is evaluated
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for each paragraph. As each text generally contains at least one paragraph of this type, the 
paragraph with the highest frequency is selected as being of either description or 
interpretation type. In the table column headings, I and D are used to denote ‘interpretation’ 
and ‘background’.
Table 4.27: Identification of Description and Interpretation Paragraph types from Verb usage
Painting Paragraph Actual type Correct No of D/I Total
Identihed of identified (Y/N)? paragraphs paragraphs
as I/O Type paragraph in text in text
Love in Autumn 1 D Y 2 3
The Island of Cos 4 I Y 3 5
Fazio’s Mistress 4 B N 2 4
The Dream of Sir Lancelot 1 D Y 1 5
Medea 1 B N 3 6
Memory 2 D Y 1 2
Nocturne: Blue and Silver - Chelsea 5 I Y 3 5
Oedipe Voyageur 3 B N 3 6
Orpheus and Eurydice 1 B N 2 6
A Study with Peacock’s feathers 5 D Y 4 5
The Sleeping Princess 2 D Y 1 3
Sidonia von Bork 2 I Y 2 3
Three figures: Pink and Grey 2 I Y 3 3
Venus Verticordia 3 I Y 4 5
Veronica Veronese 2 D Y 3 6
She shall be called Woman 5 D Y 1 5
Woman combing her hair 2 D Y 2 4
Totals - - 12/16 40 76
We exclude from the above figures the painting ‘Three figures: Pink and Grey’ because all its 
paragraphs are of type description or interpretation. This means that the correct selection rate 
is 12/16, which is 75%. The rate expected at random is given by the paragraph ratio which is 
37/73, which equates to 50.7%. Therefore with this simple selection strategy we are able to 
improve the success rate by almost 25%.
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Identification o f Background Paragraph type from verb usage
In this analysis we again use the frequency of the use of verbs in the third person singular, but 
this time we use the lowest frequency as a means of identifying a paragraph of type 
‘background’. Again, we attempt only to identify one paragraph as a means of testing this 
method, although we could potentially expand this number, as on average we note that each 
text contains more than one paragraph of type background.
Table 4.28: Identification of Background Paragraph type from Verb usage
Painting Paragraph Actual type Correct N oofB Total
identified of identified (Y/N)? paragraphs paragraphs
as B Type paragraph in text in text
Love in Autumn 3 B Y I 3
The Island of Cos 3 B Y 2 5
Fazio’s Mistress 3 D N 2 4
The Dream of Sir Lancelot 2,5 B Y 4 5
Medea 4,5 B Y 3 6
Memory I B Y I 2
Nocturne: Blue and Silver - Chelsea 3 B Y 2 5
Oedipe Voyageur 6 B Y 3 6
Orpheus and Eurydice 2,3 B Y 4 6
A Study with Peacock’s feathers 2 D N I 5
The Sleeping Princess 3 B Y 2 3
Sidonia von Bork 3 I N I 3
Three figures: Pink and Grey X X X 0 3
Venus Verticordia 4 I N I 5
Veronica Veronese 6 D N 3 6
She shall be called Woman 2,3 B Y 4 5
Woman combing her hair 3 I N 2 4
Totals - - 10/16 36 76
The correct selection rate is 10/16, which is 62.5%. As the ratio of background paragraphs to 
all paragraphs is (excluding ‘Three Figures’ again) 33/73, which is 45.2%, using third person 
singular verbs as an indicator of paragraph type gives us an improvement over average of 
about 18%.
Identification of Background Paragraph type from proper noun usage
In this analysis we look at the frequency of occurrence of proper nouns. We have noted 
earlier that this frequency is on average greater in paragraphs of type ‘background’. By using 
this analysis we seek to make our selection more accurate by combining two techniques. The 
results of our analysis making use of proper nouns as a means of paragraph type identification 
are shown in Table 4.29 below.
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Table 4.29: Identification of Background Paragraph type from Noun usage
Painting Paragraph Actual type Correct No of B Total
identified of identified (Y/N)? paragraphs paragraphs
as B Type paragraph in text in text
Love in Autumn 3 B Y I 3
The Island of Cos 3 B Y 2 5
Fazio’s Mistress 3 D N 2 4
The Dream of Sir Lancelot 3 B Y 4 5
Medea 1,5 B Y 3 6
Memory I B Y I 2
Nocturne; Blue and Silver - Chelsea 5 I N 2 5
Oedipe Voyageur 2 D N 3 6
Orpheus and Eurydice I B Y 4 6
A Study with Peacock’s feathers 3 B Y I 5
The Sleeping Princess I B Y 2 3
Sidonia von Bork I B Y I 3
Three figures: Pink and Grey X X X 0 3
Venus Verticordia 2 B Y I 5
Veronica Veronese 4 B Y 3 6
She shall be called Woman I B Y 4 5
Woman combing her hair 3 I N 2 4
Totals - - 12/16 36 76
Two paragraphs are listed for the collateral text from Medea, as both paragraphs had the 
same occurrence rate of proper nouns. We note that both selected paragraphs are of type 
‘background’. Once again we achieve a success rate of 12/16, which is 75%. As the ratio of 
background paragraphs to all paragraphs is (excluding ‘Three Figures’ again) 33/73 which is 
45.2%, using proper nouns as an indicator of paragraph type gives us an improvement over 
average of about 30%.
Our conclusions from the part of speech tagging analysis is that this provides a promising 
approach with which to identify particular paragraph types. The two approaches chosen, 
using third person singular verbs and using proper nouns, both provide us with a means of 
converging on correct paragraph selection. By combining these methods we would expect to 
be able to achieve even better success rates.
One area we have not yet pursued is that of breadth of vocabulary. Note that in Table 4.26 
we see that paragraph types description and interpretation possess significantly wider 
vocabularies then paragraph type ‘background’. Although this measure could vary 
significantly from paragraph to paragraph, owing to the relatively small number of words in 
each paragraph (generally less than 100), breadth of vocabulary could be another factor to
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include in our set of techniques for identifying paragraph types.
As yet we have not identified a means of separating out ‘description’ and ‘interpretation’ 
paragraph types. It could be that some of the subtler differences in the analysis will be 
amenable to this analysis, and it is an area that may be worth revisiting once we have 
completed this part of the analysis and investigated term extraction, which we now consider.
4.3.3 Term Extraction
We consider here term extraction by use of part of speech tagging. By tagging text, we can 
extract terms by syntactic category. We have defined ‘description’ as relating directly to the 
content of a given painting. Therefore it may be that by extracting nouns, proper nouns and 
verbs from the text we will obtain terms relating to the content and action (if any) in the 
painting. Similarly, we have stated that ‘interpretation’ paragraphs relate to the mood of a 
painting. Therefore, based on our analysis of ‘The Lament’, we would suggest that extraction 
of adjectives from these paragraphs may produce terms of relevance.
4.3.3.1 Extraction of Tagged Words
In Table 4.30 through to Table 4.33 we consider the words extracted from ‘The Lament’, the 
associated text of which we have already seen earlier in this chapter. We take words from 
each paragraph and examine them for their relevance to the painting or to artefacts that relate 
to the paintings. Those in the first colunrn are taken from a description paragraph, those in 
the second column from a ‘background’ paragraph and those in the third and fourth from an 
‘interpretation’ paragraph. Those items that directly relate to the image in questions have 
been highlighted. Note that by direct we mean by considering only the tables below and the 
image it would be possible to establish that there was a link.
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Table 4.30: Extraction of Nouns from ‘Tbe Lament’ Text
Paragraph 1 
(Description)
Paragraph 2 (Interpretation) Paragraph 3 (Background) Paragraph 4 
(Interpretation)
figures mood codes number compositions exhibition
girl work rose artists relief society
dulcimer title petals balance figures occasion
Other state motif harmony foreground critic
head mind loss compositions plane ones
hands figures virginity study patterns style
gesture grief end sculpture arrangement worth
exhaustion despair love frieze mood
despair response affair sketchbooks parts
stone music response treatment
benches figure advice one
castle moment artist artist
chamber playing training
view hands means
courtyard instrument elements
setting pause compositions
ohne companion interest
epoch emotion sculpture
sense tragedy qualities
bodycolour absence equilibrium
version use calm
In the table above we can see that there are a significant number of nouns in all paragraph 
types. However, only paragraphs 1 and 2 contain nouns that have a direct relevance to the 
painting to which the collateral text is related.
Table 4.31: Extraction of Proper Nouns from ‘Tbe Lament’ Text
Paragraph 1 
(Description)
Paragraph 2 
(Interpretation)
Paragraph 3 
(Background)
Paragraph 4 
(Interpretation)
leighton Jones Jones lament
lieder whistler antique old
worte the Parthenon colour
the white elgin the
lament girl marbles wine
Jones british circe
love museum french
ruins raskin philippe
moore burty
whistler burne
the baudelaire
marble fleurs
seat mal
baldry gazette
symphony arts
white paris
whistler
barber
institute
university
birmingham
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Table 4.32: Extraction of Adjectives from ‘Tbe Lament’ Text
Paragraph 1 
(Description)
Paragraph 2 
(Interpretation)
Paragraph 3 
(Background)
Paragraph 4 
(Interpretation)
architectural present english greatest
medieval intriguing classical disturbing
specific impenetrable intensive powerful
historical plaintive academic certain
early hand able masterful
stringed figurative gifted
momentary ancient
indicative more
larger educational
unknown such
narrative former
symbolic untraced
such abstract
hand decorative
english
Table 4.33: Extraction of Verbs from ‘Tbe Lament’ Text
Paragraph 1 
(Description)
Paragraph 2 
(Interpretation)
Paragraph 3 
(Background)
Paragraph 4 
(Interpretation)
draped is was was
holding be sought kept
resting taken introduce appeared
sit indicate inspired see
seems has had wrote
is ceased been is
intended rest making painting
anticipates composed be judge
see seems judged
was transfixed surviving
painted induced received
stated needed
given teach
allows draw
fallen control
strewn choreograph
understood sought
signify see
learnt
place
emphasise
With respect to the nouns extracted, we can see almost all nouns with an identifiable link to 
the painting are contained within the ‘description’ and ‘interpretation’ paragraphs. The 
background paragraph has none, as does the second interpretation paragraph, which we have 
noted contains elements of ‘background’ too. Therefore we may conclude that these types of 
paragraph are most suitable for extracting nouns of relevance to the painting in question.
Proper nouns are to be found in all four paragraphs but few of them have an obvious
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relevance to the painting under examination. However, we should note the many instances 
where related artists and related paintings are mentioned. If we decided that this information 
is useful to us, then a high proportion of these proper nouns are also a useful resource and 
could be used to link both paintings and artists together. Our earlier analysis has shown that 
‘background’ paragraphs generally contain more proper nouns than either of the other two 
paragraph types, so this paragraph type may be the best source for this information.
Adjectives of direct relevance to the painting are also to be found principally in the 
‘description’ and ‘interpretation’ paragraphs so both may be a source from which to extract 
relevant adjectives. The fourth paragraph, of type ‘interpretation’, produces no adjectives. 
While this result is not in accordance with the previous statement, again we note that this 
paragraph also contains a reasonable element of background material. Perhaps what we are 
being told is that the original classification of this paragraph as predominantly ‘interpretation’ 
was wrong, and that it should in fact be of type ‘description’.
Our analysis provides some evidence that targeting word extraction at specific paragraph 
types is a viable method of collateral text analysis. There is evidence that we can extract a 
number of different types of word that are relevant to classification of images. At present our 
method of extraction has no ability to distinguish relevant and non-relevant words, so some 
level of ‘semantic filtering’ on these words will be necessary. However, we do have the 
archetype of a process by which semantically rich words can be extracted from a collateral 
text.
We may try combining the extraction of words with a measure of their relative firequency in 
comparison to non-specialist language. This may enable us to apply some sort of filtering, in 
that particularly with respect to nouns, it could be that the more unusual nouns will be related 
to painting content.
4.3.3.2 Evaluation
In this evaluation we consider the painting ‘Woman Combing her Hair’. We successfully 
identified the description paragraph from the collateral text in our analysis although we did
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not pick out paragraphs one or four as background. We now consider the extraction of words 
from collateral text paragraphs.
Table 4.34: Words extracted from ‘Woman Combing her Hair’
Description Paragraph (p2): 
nouns
Description 
Paragraph 
(p2): adjectives
Interpretation 
Paragraph 
(p3): adjectives
Interpretation 
Paragraph (p3): 
nouns
Background 
Paragraph (pi): 
proper nouns
number neck head same type Combing
images cord luxurious female study Hair
women ends elaborate head work Sharp
toilet tresses silver small influence Fazio
appeal dimension regarding increased trip Mistress
studies fanny red restrained honeymoon Stephens
women blue tasselled medievalising paintings Bonifazio
artist vase loose other scale Mistress
beauty fascination erotic earlier breadth Surtees
sitter objects sensual ready lushness Aurelia
charms table small senior conception Woman
array background white realisation London
accessories mirror other spirit lady
table window enclosed examples white
accoutrements curtain format dress
work setting works lady
hair patrons white
boudoir owner toilet
hand magnate rossetti
brush partner uberti
turn collection early
head example Italian
look poets
The above table shows the words that we are able to extract from identified paragraphs. 
Words that relate specifically to the painting are highlighted in bold. In the case of the 
background paragraph, we are also able to pick out related themes. We therefore have related 
work mentioned, ‘Aurelia’ and ‘Bonifazio’s Mistress’, and a link to early Italian Poets. The 
areas that are most productive in terms of producing relevant words are nouns from 
description paragraphs, adjectives from description paragraphs and proper nouns from 
background paragraphs. We also note that there are words of relevance in adjectives from the 
interpretation paragraph. These results are in line with the previous examination of ‘The 
Lament’. Noting also that there are many words extracted that we cannot readily relate to the 
painting, there is a challenge to be faced in filtering these extracted words.
In order to attempt some level of filtering, we now look at the nouns extracted from the 
description paragraph and rank them by their frequency ratio in comparison to non-specialist
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language (in this case by comparison to the BNC). In other words, this is the same weirdness 
measure that we used earlier in Section 4.2.1. The table below shows the results of this 
process.
Table 4.35: Extracted words ranked by frequency ratio in relation to the BNC, using text from 
‘Woman Combing her Hair’
Noun Frequency Ratio, 
fnc/fRNc (weirdness)
Noun Frequency Ratio, 
forr/fRNc (wcirdncss)
accoutrements 10467 images 138
boudoir 10467 studies 135
sitter 8972 background 130
tresses 4486 ends 106
accessories 3925 beauty 100
charms 2243 objects 87
vase 1046 neck 82
fanny 923 window 45
array 848 table 44
cord 634 blue 36
fascination 560 hair 30
toilet 468 head 25
curtain 347 turn 24
hrush 292 women 22
dimension 254 Number 18
setting 204 hand 12
appeal 162 look 11
artist 147 Work 8
mirror 142
The distribution of related and non-related nouns is not straightforward. The nouns with the 
highest frequency ratio tend to be related to the painting, but those in the middle area are not. 
Those nouns with a lower frequency ratio tend also to be related to the painting, frequently 
referring to the common objects that are contained in the painting. If this is a repeating 
pattern across paragraphs then we may be able to apply some filtering using this approach.
In Table 4.36 we consider the words extracted from ‘The Island of Cos’. Again, those items 
that directly relate to the image in questions have been highlighted. As with previous 
analyses, the extraction of both nouns from description paragraphs and proper nouns from 
background paragraphs shows promise. There are words of relevance in adjectives from both 
the interpretation paragraph and the description paragraph. We also note that our POS tagger 
is not infallible, in that early, an adjective or adverb of time, small and long, both adjectives, 
are erroneously identified as nouns. A low level of classification errors throughout the POS 
tagging, but in the tables these errors have not been corrected or the words removed, in order
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that the most realistic outcome from a computational analysis can be examined.
Table 4.36: Extraction of Words from ‘Island of Cos’ Text
Description 
paragraph (pi): 
nouns
Description 
paragraph (pi): 
adjectives
Interpretation 
paragraph (p4): 
nouns
Interpretation 
paragraph (p4): 
adjectives
Background 
Paragraph (p3): 
Proper nouns
Version early Composition untraditional Island
The Greek Recession gentle Cos
Island Small Picture careful Archipelago
Cos Private Space empty Greece
Reworking Same Creation clear Turkey
Idea Long Foreground Melancholy Pelopormesian
Artist horizontal Area Ultimate War
Travels Calm Ruins BC
Islands Nude Side Kos
Years Composition Turkey
Painting Foreground Asia
Collection Island Minor
Sotheby Background Bodmm
June Vision Halicarnassus
Repr Area Watts
Col Picture Sir
Title Space Charles
Composition Invitation Newton
Island Speculation British
Sea Futility Museum
Swim Man Watts
Figures achievements
Nymphs
Again we can see that identification of words relating to the painting using the collateral text 
is feasible, although some ‘semantic filtering’ on these words is necessary. As with ‘Woman 
Combing her Hair’, we can combine the extraction of words with a measure of their 
weirdness. This comparison is provided in Table 4.37 below for nouns extracted from a 
description paragraph. The distribution of relevant nouns in this instance is different from 
that seen in ‘Woman Combing her Hair’. There is a higher number of relevant words in those 
nouns with a high weirdness, but there is no obvious repeat of the increase in relevance 
among the words with a lower frequency ratio.
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Table 4.37: Extracted words ranked by relative frequency of occurrence in relation to the BNC, using 
text from ‘The Island of Cos’
Noun Frequency Ratio, 
forr/fRNo (weirdoess)
Noun Frequency Ratio, 
WlRNc (weirdness)
Repr 135525 Painting 326
Reworking 45175 Artist 318
Sotheby 45175 Title 316
Nymphs 5421 Version 297
Cos 3305 June 259
Nude 2297 Greek 220
Travels 2117 Figures 178
Col 1120 Private 97
Swim 717 Sea 81
horizontal 633 Idea 57
Islands 504 early 45
Island 439 Small 28
Collection 366 Same 18
Calm 363 Years 18
Composition 335 Long 17
The analysis of word relevance by weirdness provides mixed results. At best we may be able 
to reduce the number of non-relevant words that are identified, but in order to produce a set 
of words that would be useable in an image retrieval application, further means of refining 
this selection process would be needed.
4.3.4 Discussion
The results of word extraction from specific paragraph types offer some promise, particularly 
in the area of noun extraction from ‘description’ paragraphs. Other areas of possibility 
include adjective extraction from ‘interpretation’ type paragraphs and proper noun extraction 
from ‘background’ type paragraphs. In all cases we are able to extract words that have 
semantic links to the painting to which the collateral text refers. These links occur at 
different levels. The word may relate to the colour in the painting, to an object in the 
painting, to the scene that the painting as a whole depicts or it may be a comment on the 
impression created by the painting. We are not at this stage able to distinguish these levels, 
but we are now able to extract words on a range of these levels. Therefore, while 
simplistically we know that the text as a whole is linked to the painting already, we are 
potentially able to be much more specific about sub-elements of the text that relate to specific 
parts of the painting. Our end goal, which is some way off, would be to have an approach
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that permits a computer to identify precisely which areas of the collateral text relate to 
specific aspects of the painting. Once a computer or equivalent machine can perform such a 
function, achieving completely automatic indexing and retrieval through collateral text 
examination will be significantly improved.
The filtering process we have begun to investigate also shows some level of promise but 
would be expected to leave some errors still. Some level of further investigation will be 
needed in order to ensure that this filtering reaches a high enough level so that automatic 
processing produces acceptable results. For the time being, this aspect of the extraction 
process will require a level of manual input.
Overall, this approach to word extraction is showing promise in that semantically rich words 
are being extracted and we have managed to move away from dependence on visual 
similarity in order to identify related paintings. We do have a dependence of our own, that 
being on the existence of a collateral text, and indeed a collateral text produced by a domain 
expert, but if this text exists, the possibility of automatic word extraction exists also.
4.4 Image Classification: An Archetype
Virtual Gallery Manager (VGM) is the name given to the system which is being developed 
both to provide a vehicle for exploring image attribute types and their relationships, and also 
to embody the knowledge gained from this work in respect of image classification and 
retrieval. We need a means of illustrating how the terms that we have extracted from 
collateral texts can be used as a basis for image indexing and retrieval. The application 
developed to provide this means is VGM.
The essence of VGM is a set of text based attributes which can be associated with images. 
By selecting different attributes and different values for these attributes corresponds to 
selecting the different images to which the text items are related. The painting selection 
structure within VGM can be freely manipulated by the viewer in order to select images of 
interest according to the attributes which are of most interest. Attributes that are not of
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immediate interest may be ignored or investigated when convenient to understand how they 
influence painting selection.
The application is able to dynamically generate galleries by presenting a set of selection 
attributes to the viewer to enable gallery generation to take place. Initially developed in 
prolog, the current version if now coded in Java and may be run from a command line or as 
an applet over the world wide web.
The structure and operation of VGM is illustrated in Figure 4.3. A query is set up via the user 
interface, informed by the definition of attributes with which the program works. The query 
is used to interrogate the database for matching attribute records, which are then used as a 
means of accessing the image records. Image records are recalled and displayed to the user.
Attribute
Records
Query Process 
Engine
Attribute
Definition
Database
Interface
User
Interface
Image
Records
Figure 4.3: Schematic diagram of VGM system structure.
4.4.1 Application Operation
Operation is based on attribute matching in a database. The user selects the attributes to be 
used in carrying out gallery construction and also the range of acceptable values which those
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attributes may take. For instance, the user may wish to select paintings using the nationality 
attribute, and may decide that the acceptable values for this attribute are French and Dutch. 
A second attribute to be used may be the date of the painting, and the acceptable range of 
values could be 1800-1900. The painting database will then be searched for all images which 
match these requirements. Table 4.38 below shows the attributes which are used for image 
classification in the VGM database.
VGM is in effect the final part of the term extraction process. It is intended as the carrier of 
the semantically rich terms extracted from collateral texts and as the final means by which a 
user may manipulate these terms in order to select paintings that are of interest.
Table 4.38; VGM Database Attributes. The attributes listed are those used in the system to permit 
image classification to take place.
Attribute Description
Painting title The title of the painting in question.
Artist The name of the person who painted the picture
Date of painting 
(start/finish)
The year the painting was started and the year the painting was finished (usually, but not always the 
same).
Artistic style School to which the painting belongs (e.g. impressionist, fauvist, cubist etc.)
Outline painting 
description
Brief description of the painting content, based on extracted terms
Key descriptor A one or two word field which summarises the genre of the painting (e.g. landscape, portrait, 
abstract, group scene etc.)
Detail level The level of detail contained in the painting. Is the painting done with large uniform blocks, such 
as a Mondrian abstract, or is there intricate detail in the painting, such as in a Lorrain painting?
Detailed painting 
description
A more detailed description of the content of the painting. This field is basically an expansion of 
the outline description above. Has capability to include more terms extracted from collateral text.
Colours A list of the main colours used in a painting. Bears no reflection on the shades of a given colour 
used.
Colour range A single word summary of the range of colours used. Using the ‘colours’ field above does not 
provide an easy means of judging whether an extensive or limited number of colours have been 
used. This field is used to provide that information.
Colour usage Describes the way in which different colours have been distributed across a painting, and thus has 
something in common with detail level in the painting content window. For instance, Mondrians’s 
geometrical shapes come in the category ‘blocked’ as each shape consists of a single block of 
colour. Lorrain’s port scene is shaded, as one area of colour moves smoothly from one shade to 
another.
Artist dates The dates between which the artist lived.
Nationality Country of birth of the artist.
Painting medium The medium used to produce the painting (e.g. water colour, oil on canvas etc.)
Painting width The width of the painting
Painting height The height of the painting
Painting aspect The ratio of the painting width to height (mainly introduced as the width and height values are not 
available for all paintings).
It can be seen from Table 4.38 above that the attributes used cover a number of the areas 
identified in Table 4.15 and earlier in the collateral text examination, although the match is
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not perfect. As such, VGM can receive the terms extracted through the approach described in 
Section 4.3, with these terms being acconunodated as the Key Descriptor, or within either the 
Outline Painting Description or Detailed Painting Description. This mapping process has 
been undertaken on the symbolist paintings included in VGM. The following section 
illustrates a typical gallery construction from the images currently in the VGM database, and 
traces a term from collateral text to its use as a means of selection.
4.4.2 Illustration of Use of VGM
The user is able to select attributes and then a range of values for these attributes which are 
used to identify those images to be used to populate the gallery. A viewer will be presented 
with the ability to construct a gallery from those criteria which are of specific interest. If 19th 
century artists are of particular interest, this selection is easily made. If a range of 
nationalities is required, the original selection may easily be expanded. Alternatively if the 
selection method is to be landscape images, a gallery consisting entirely of this image type 
may be viewed.
Figure 4.4 shows the initial screen that the user is presented with when VGM commences 
operation. At this point the main choices available to a user are to add a painting to the 
database, to select a particular painting for viewing, to view an existing gallery definition or 
to create a new one. This latter option is of most interest in describing the use of VGM, and 
so we consider now how the user carries out this action.
In Figure 4.5 we see the result of selecting the ‘Define Gallery’ button. A selection is 
subsequently made in which the attribute selected is ‘key descriptor’. The possible values for 
this field are displayed, and the user has selected ‘figure’ indicating that the images of 
interest will contain a person. The view has chosen not to select any other values for this 
attribute, nor any other attributes to make the selection. The resultant gallery generated is 
shown in Figure 4.6. Three paintings are displayed, owing to the narrowness of the selection 
criteria, but the ability to select specific items of interest is illustrated. From this point, it is
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possible to select an individual painting which will then be displayed in a larger window 
along with basic information about that painting (artist, title, date).
Virtual Gallery Manager Application
Group
VGM: Virtual Gallery Manager
Gallery Commands
Title
--------------------------------------------------  Painting Commands
View Picture ! Remove Picture I Commit C hanges 1
Gallery Definition Commands
Define Gallery Load Gallery Definition View Gallery Definition Save Gallery Definition
QUIT Help
Figure 4.4: Introductory screen of VGM
. . l .p j x j
Artist Abstract [virtual Gallery Definition
Colour Distribution Building
Colour Usage SuildlngJInternal Key Descriptor: Figure,
Colour Used Style Class; Symbolism
Detail Level Geometric abstract
Detailed Description Group
group/bullding
Nationality Group/Landscape
Outline Description Group/Landscape/Bullding
Painting Medium Landscape
Style Class Landscape/Buiiding z l r i - - ...... ............... ... J j
Picture period 
from I 
to I
[sëïectlj Select All | Select All Always
OK 1 Cancel I
Figure 4.5: Gallery Selection in VGM, illustrating how attributes are presented to the user for 
selection in order to create a virtual gallery.
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View Gallery:□There are 3 results to your query! -  n  XI
Vespers Medea Hope
Figure 4.6: Resultant Gallery following attribute selection in VGM
Now that we have the gallery available for viewing, we can inspect individual paintings in 
more detail. We are also able to view all the information stored in the database that relates to 
this image. The more detailed view of the painting is shown in Figure 4.7 and a sample of 
the painting related information in Figure 4.8, following the selection of ‘Medea’ from the 
previous gallery. The painting is shown in much more detail, rather than the thumbnail 
provided in the complete gallery, so a reasonable level of viewing quality is achieved.
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.=lni XPreview Picture: Medea
Download | Close
Figure 4.7: Expanded view of painting ‘Medea’
Fitt Painting (Entry Number 53)
Source File Name rniedea.jpg
Source Directory |file:Ztpictures\vgm_pics\symbolismtrawpict 
--------------------------------------------------------- Picture Attributes-------------
Picture Title: Medea
Artist: Frederick Sandys
Dates of Picture (start/finish) |186S.0 11868.0
Artistic Style of Picture | Symbolism
----------------------------------  Key Attributes
Artist Details I Physical Picture Characteristics 1 Picture Content I  Colour Usage I
Figure 4.8: Sample of information held by VGM relating to ‘Medea’
In Figure 4.5 we saw that one of the key selection criteria used was that of paintings 
containing a ‘figure’. We can refer back to the collateral text to see where this information 
originated. Paragraph three of the collateral text, classified as interpretative, is repeated
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below, with the key term ‘figure’ highlighted.
Swinburne, in his 1868 account of the painting, catalogued with utmost relish its sinister elements: ‘Pale as from 
poison, with the blood drawn back from her very lips, agonized in face and limbs with the labour and the fierce 
contention of old love with new, of a daughter's love with a bride's, the fatal figure of Medea pauses a little on the 
funereal verge of the wood of death, in act to pour a blood-like liquid into the soft opal- coloured hollow of a shell. The 
future is hard upon her, as a cup of bitter poison set close to her mouth; the furies of Absyrtus, the furies of her 
children, rise up against her from the unrisen years; her eyes are hungry and helpless, full of a fierce and raging sorrow. 
Hard by her, henbane and aconite and nightshade thrive and grow full of fruit and death; before her fair feet the bright­
eyed toads engender after their kind. Upon the golden ground is wrought in allegoric decoration the likeness of the ship 
Argo, with other emblems of the tragic things of her life.’
Thus information identified in the collateral text may be used in a retrieval application as a 
means of classifying paintings.
4.4.3 Model of System Archetype
The work described in Section 4 outlines an approach to the automation of image 
classification, with VGM being the final step in this approach where indexing and retrieval 
can take place. A model of the complete approach is provided in Figure 4.9. This figure 
illustrates the different stages of the process that can enable an image and collateral text pair 
to be analysed, for terms to be extracted, for these terms to be stored in a database and then 
used as a means of including the painting in the construction of a virtual gallery.
In Figure 4.9, rectangles represent physical entities and ovals are used to represent processes. 
Each item is briefly described below.
1) Collateral Text. This is the text associated with the image. It is either scanned in or 
obtained electronically directly (for instance downloaded from a gallery web site).
2) Text Splitting Process. The collateral text is split into paragraphs using a peri file 
splitting progranune. The header is manually removed as a separate item.
3) Header Information. Produced as part of process 2 above, and used for the extraction of 
much of the basic information relating to a painting (title, artist name, date painted etc.).
4) Separated Paragraphs. These are the other output from 2 above and are now ready for 
analysis.
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5) Text Tagging Process. Using a combination of the LTPOS tagger and a peri programme, 
each paragraph is syntactically tagged
6) Tagged Paragraphs. These are the output from 5 above.
7) Term Extraction Process. Analysis of the paragraphs is carried out using a peri 
programme and initial judgements made as to the identity of some of the paragraphs. The 
different factors used are compared manually. Term extraction then takes place on these 
paragraphs, also using a peri programme. These terms are filtered using System Quirk’s 
frequency analysis capability, to begin a filtering process, but manual intervention is 
required in order to arrive at a subset of applicable terms.
8) Base attributes. These are the attributes obtained from the collateral text header.
9) Additional attributes. These are the attributes obtained from the term extraction process. 
They are combined with the attributes mentioned in 8 to form the complete set of 
attributes for a given painting.
10) Translation process. The attributes need to be put into a form in which they are 
acceptable to VGM. This process is currently manual, with attributes being coded up into 
Java modules, through which they are added to the VGM database.
11) VGM Database. This is the location where all painting attributes are stored.
12) VGM Selection Algorithm. This is where the query expansion takes place. Basic 
queries, relating to perhaps artist, painting title, genre or date can be expanded upon by 
generating more complex queries relating to subject matter and other more semantically 
rich attributes.
13) User Defined Gallery. The final set of paintings that the viewer ends up seeing on 
screen.
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4.5 Concluding Comments on Chapter 4
In the analysis of collateral texts we have shown that there are differences between the 
patterns of writing used in different paragraph types. These differences can be measured 
statistically and thus are amenable to a computational application. We have shown that more 
than one statistical measure can be applied, and we suggest that combining the different 
available techniques has the potential to provide accurate prediction of certain paragraph 
types. Indeed, in our analysis we have only explored some of the potential differences in 
paragraph type that are indicated by the part of speech analysis. Differences in adjective 
distribution have not been exploited, to quote one example.
Investigating the ability to extract terms from these paragraphs, we have shown that use of 
Part Of Speech tagging permits us to identify semantically rich terms from the collateral text. 
While a further measure of filtering is required on these terms, a process for the automatic 
extraction of terms from collateral text has been modelled and shown to be at least partially 
successful. We have not as yet explored any means by which some of the analysis of the Fine 
Art corpus may be brought to bear on the filtering of terms. However we may note that our 
corpus analysis offered the possibility of identifying both compound terms and, potentially, 
phrases of relevance, using key terms such as ‘depicts’ and ‘illustrates’ to identify these 
phrases. The issue with respect to both phrases and compound terms is again establishing 
relevance. Could it be that phrases surrounding the words ‘depicts’ or ‘illustrates’ in a 
paragraph of type ‘description’ have a high probability of being relevant to the painting in 
question? In our analysis, the small number of occurrences of these words in the collateral 
text examined has meant that this area of investigation has not been pursued. Now that we 
see that a complete approach to painting classification is likely to require the use of a series 
of techniques each making its own contribution, this area may be worth revisiting.
This idea of using a number of techniques in analysis and aggregating the results is reinforced 
by the type of difference that we have detected in the collateral text studied. In general the
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differences are subtle and not of the type which permit error free categorisation. In dealing 
with text, a form of communication with many degrees of freedom, there is some sense that 
we need to measure a range of properties in order to make quite a general categorisation. 
However, once we have learned about these techniques and have a range that can be applied, 
there may be a possibility of applying the analysis to smaller collateral text units. We 
mentioned earlier that in some instances paragraphs contain more than one of the themes we 
have identified (‘background’, ‘description’ and ‘interpretation’). Individual sentences tend 
not to mix these themes since fewer themes tend to be expressed in a sentence than in a 
paragraph. Analysis at the sentence level may in turn permit a wider range of text types to be 
established, allowing extracted terms to be allocated more accurately to specific categories, 
and thus their relevance to the related painting to be more readily established
One difference in paragraph styles not exploited so far is that of breadth of vocabulary. This 
property is the most striking difference between paragraph types, and is a clear indicator that 
there are differences in writing style between ‘background’ style paragraphs on the one hand 
and ‘description’/ ‘interpretation’ on the other. This finding is useful as it identifies a means 
of differentiating paragraph types, but at present it is not clear that we can use it for 
distinguishing individual paragraphs. Given the average size of paragraph that we are 
examining, the open class words used that contribute to the breadth of vocabulary generally 
appear only once. It is only when we bring a number of these paragraphs together that we are 
able to see that there is a difference in vocabulary breadth, as the vocabulary used in the 
description of one painting differs from that used in others.
Referring back to the image classification experiment that was the subject of Section 3.3, five 
types of categorisation where involved, provided by the authors of ‘The Age of Symbolism in 
Britain’. These categorisations have not been identified in connection with any of the 
paintings whose related collateral text has been examined, so against no image do we have 
words or phrases relating to ‘Private Thoughts’ or ‘Lilith and Her Daughters’. The reason for 
this result is that within the collateral text itself there is little discussion of these
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categorisations. There are additional references to paintings in the same category, but as the 
category itself has been described in some detail elsewhere in the book, it seems that the 
authors feel no further need to make reference to it. Investigating whether these types of 
classifications can be automatically extracted from collateral text would be a useful further 
study that could be undertaken, based on a different catalogue or other source of 
painting/collateral text pairs.
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5.1 Conclusions
The storage of visual artefacts on computer media is a commonplace phenomenon nowadays. 
From the fine art paintings of the renaissance to the holiday snaps obtained from one’s latest 
two week break in the Mediterranean, all either are or may be stored on computer and viewed 
over the Internet by others. However, in order to be viewed by others, these images must be 
locatable, which means that they need to be classified in a way which permits accurate 
retrieval. Whilst the need for image classification is not new, the growth in electronic image 
storage provides an additional impetus for developing new ways of carrying out image 
classification, to enable accurate selection of images of interest to take place from what can 
be vast image resources.
Existing applications which seek to address the issue of image classification can be broadly 
divided into those which analyse images directly and those which use textual information 
related to an image in order to achieve a measure of classification. Applications which 
analyse images directly are able to make certain types of classification, but are currently 
limited to consideration of sets of images which display visual similarity. They are not able 
to address semantic similarity. This is an area of more interest to us as it is a way in which 
classification means could be extended to enhance conventional indexing methods. Rather 
than saying this is an image of type ‘blue’ or this is an image containing circles/squares etc., 
we wish eventually to be able to say that the image is of type ‘landscape’ or ‘impressionist’ or 
that it is a joyful image, an image of celebration.
In this thesis we have attempted to address, in part, the issue of providing a semantically
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richer means of classifying images, through a study of collateral text, that text which is 
closely associated with an image, in that it is either describes directly the image itself or 
describes concepts, themes or objects that relate to the image. Noting the difficulties 
experienced in dealing with semantic properties by applications that directly analyse images, 
we have examined collateral text to see whether such text may be used as a means of 
developing classification techniques. Work in this area to date has been based on texts such 
as image captions, associated html tags and in the case of video, the associated narrative.
Our work in considering image classification has focussed on the area of fine art. There is a 
long standing association between fine art and text. Paintings have been written about in 
great detail by art critics, and these art experts provide us with a rich source of material which 
is associated with a specific set of images. Art critics describe and interpret paintings using 
their expert knowledge. They attempt to explain why a painting can produce a certain 
reaction in viewers, as well as explaining what that reaction may be. Our hypothesis is that 
the expert knowledge of the critic is visible in the writing of the critic in the form of a domain 
specific language, consisting of the terms that are used by the critics to describe a painting 
and also those used to explain specific properties of a painting to a wider audience. Existing 
art galleries make use of the classification categories that critics have elaborated to display 
images by providing areas in which different genres such as impressionist and cubist 
paintings are housed. However, such classifications make use of a small part of the 
information that is contained in the critics’ writing. We have attempted to expand the 
classification information available by examination of collateral text.
In studying how critics write about paintings, we have seen the important role that contextual 
information plays. For example background information on the artist, on the themes 
contained in the painting, on relevant circumstances at the time the painting was produced, 
all may be provided in support of the comments and views in respect of the painting that the 
critic also provides. This knowledge informs our view that collateral text requires some level 
of subdivision into types to reflect the type of information that the text provides in relation to 
the painting. It also helps to substantiate a view that information extracted in relation to
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painting context or the painter, is a valid type of information to use to characterise and thus 
classify paintings. There is some evidence from the work carried out, in terms of the 
frequency with which this information is provided, that contextual information is almost 
necessary in order to provide a framework within which to inform the reader of the more 
subtle and perhaps subjective views a critic may wish to provide, views in which the more 
subtle classifications the critic provides can be contained.
A study of the Surrey University Fine Art Corpus has provided us with evidence to support 
the view that a special language exists in the domain of fine art. We see that specialist terms 
are used by art critics, and that our Fine Art Corpus shares properties with other specialist 
corpora previously examined at Surrey University. As a substantial part of the Fine Art 
Corpus was text collateral to specific paintings, we also conclude that the characteristics of 
special language detected in the corpus are likely to be present in collateral text.
We have also examined the degree to which non-experts are able to utilise classifications that 
are formulated by art critics. Classification terms such as a painting’s genre, for example 
cubism or impressionism, are coined by critics. However, these terms are often already well 
known to non-experts. If we wish to expand the classification means available, which we do, 
we need to extract further terms and if we are going to use this terms we need to have some 
confidence that they will be understood by non-experts. The experiment we have conducted, 
where non-experts have categorised paintings based on category descriptions derived from 
critics work, supports the view that non-experts can use richer classification categories 
available from critical texts. These results support the use of these categories as a means of 
query expansion.
The detailed examination of collateral text, based on The Age o f Symbolism in Britain, has 
enabled us to draw a number of useful conclusions. First, we have achieved some success in 
the automatic identification of paragraph types in collateral text through statistical analysis, 
and in particular with part of speech tagging. Clear differences have been identified in the 
characteristics of these paragraph types. A range of identification techniques has been 
discussed, and their combination could lead to high success rates of identification in this area.
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To date techniques have been applied and assessed only individually but we have been able 
to identify elements of recognisable structure within collateral text, at least at paragraph 
level. Secondly, we are then able to extract from identified paragraphs semantically relevant 
terms, again principally using part of speech tagging. By subsequently filtering these terms, 
through techniques such as use of System Quirk’s frequency measuring capability, we can 
improve the proportion of relevant terms that we extract although further improvement in this 
area would be of benefit.
The fact that we are able to detect structural elements in collateral text is encouraging. The 
properties of the different paragraph types that we have measured do not vary greatly between 
types, but are measurable. We have also been able to establish that there is a range of 
differences between paragraph types, and it seems quite probable that there are many 
differences that we have not yet determined. It may therefore not be unreasonable to suggest 
that the accuracy with which the elements of structure have been identified can be improved, 
and that subsequently, more specific elements of structure may be identifiable. We have 
suggested that an analysis based on sentences may have some advantages over paragraph 
analysis in that fewer themes are generally discussed in a sentence than in a paragraph. As a 
result, it may be possible to be more accurate in determining to what terms extracted from a 
sentence relate.
Our approach to term extraction has concentrated on single words, although we have 
previously noted techniques are available that permit us to identify both compound terms and 
even phrases. Expansion into the extraction of multiple word terms would increase the level 
of sophistication of label that may be applied to a painting subsequent to the analysis of its 
collateral text, by virtue of the fact that more sophisticated concepts may be described with 
more words. All of the critical classifications used in the painting classification experiment, 
for example ‘Lilith and her Sisters’ and ‘Private Thoughts’, are compound terms. While we 
may make good progress in image classification by using single word terms, expansion to 
cover compound terms will enrich classification ability and provide a means of incorporating 
the more sophisticated classifications such as those used in the painting classification
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experiment.
In a number of parts of this thesis we have also discussed the idea of a hierarchy of terms or 
symbols, the idea that one can infer meaning at a number of different levels in an image. Our 
suggested term extraction algorithm makes some progress in this area in that we are able to 
extract terms which, it can be argued, represent different hierarchical aspects of meaning in a 
painting. Our study of ‘The Lament’ brought out terms such as ‘bench’, an item depicted in 
the painting, and also ‘grief, an emotion which the critic in this case stated the picture may 
be attempting to convey, and which could be seen as being at a different semantic level. We 
do not currently have a means of differentiating between the hierarchical levels of particular 
terms, nor for establishing what the connection between the different levels may be, but an 
ability to identify them is a start. We can also argue that these extracted terms are 
‘semantically rich’, at least in comparison to the type of characteristics that direct image 
analysis algorithms are generally required to search on. Searching for a painting containing a 
‘bench’ or which is attempting to depict ‘grief would seem to have a richer semantic quality 
than searching for a painting containing specific colours, patterns or geometric shapes.
Finally, we have been able to construct an archetype of a system that enables images 
classified through our approach to be displayed. This archetype embodies the flexibility we 
have talked about in respect of such applications, in that the user has freedom to select all 
attributes of interest. In this archetype, collateral text is analysed, structure within the text is 
established and based on this structure, terms of relevance are identified and extracted. At 
present, manual intervention is required to ensure that extracted terms are appropriately 
filtered, but then these terms are incorporated into that part of the application that facilitates 
image retrieval. A model is also proposed for the complete automation of the classification 
and indexing/retrieval of images, and it is noted that significant parts of this model already 
exist.
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5.2 Future Work
The work undertaken in using collateral text as a means of automatically classifying images 
shows promise. We also acknowledge that at the end of this thesis, while progress has been 
made, such a system has not been produced. There are a number of avenues of further 
investigation that could be pursued to move closer to such a system and each of these is now 
described.
More detailed analysis of paragraph identification. At present we have essentially been 
able to distinguish between two paragraph types. We know from the study of critical 
technique, the study of critical writing and the review of structure in fine art classification 
that more subtle distinctions exist. The study and identification of these distinctions will 
enhance the ability to automatically extract terms from collateral text as there is evidence to 
suggest that terms that differ in their semantic category are more likely to appear in different 
types of critical text. Thus in paragraphs that relate to a painting’s description we find nouns 
that relate to the image content. In paragraphs that relate to a painting’s background, we find 
proper nouns that name related artists, people and paintings. If we can extend this work 
further, we may be able to define further semantic categories of extraction. This work would 
in all probability need the participation of one or more art experts, in order to assist in the 
definition of paragraph or text types.
Extraction of Compound Terms. We have talked in our analysis about the potential to 
extract compound terms and also talked about how such extraction will permit more 
sophisticated indexing attributes to be applied to images. In the corpus analysis carried out, 
we identified a large number of such terms, which generally showed a low level of repetition, 
and thus repetition alone was not seen to be an adequate method of identifying useful terms. 
However, more detailed study in this area could be undertaken by combining a range of 
techniques already identified. For instance, we may look for terms or phrases around key 
words such as ‘illustrates’ and ‘depicts’, we may identify different key words for different 
paragraph types and we may look for compound terms that use several individual words from
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the lists we have extracted from particular paragraphs. Using such approaches may also 
provide a means for assisting with the filtering of terms into relevant and irrelevant 
categories.
Combination of structure analysis with statistical analysis. The current method of 
analysis has used statistical methods. It has been previously mentioned that structural 
analysis is also being carried out at the University of Surrey (Guo 2002). The combination of 
these approaches could enhance the ability to classify images by building more of a data 
structure which could be populated by the terms extracted from texts. The work of Guo looks 
at the automatic construction of knowledge bases using dictionaries of biography. Such 
dictionaries are structured in their content and so lend themselves to computational analysis. 
There is a parallel between a biographical entry in such a dictionary and a painting 
description in an art catalogue, although the form of the text in an art catalogue is in general 
more varied. This variance makes extracting a knowledge base more difficult, but again the 
results of the work with Dictionaries of Biography are promising.
Combination with SOCIS image analysis. Other work at Surrey University, in combination 
with Sheffield University, has looked at using word relationships as a means of classifying 
scene-of-crime images. This work has been undertaken as part of the SOCIS (Scene of 
Crime Information System) project, where the input data consists of scene of crime 
photographs with accompanying descriptions provided by police trained in the appropriate 
reporting methods. As an example of the type of relationship that this system looks for, 
consider the description ‘blood on floor’. The use of the preposition ‘on’ indicates that other 
images with ‘blood on’ some object may be related, as opposed to just images where blood is 
mentioned. Exploiting these types of relationships can help in categorising which words are 
relevant to describing an image and which are not. In our study, we have used statistical 
methods to identify which words are most relevant, so attempting some combination of these 
methods should improve the accuracy with which relevant terms can be identified.
Further experimentation with critics’ classifications. The experiment in this area was 
conducted with a sample size of twelve. It would be useful to expand this sample size to add
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weight to the conclusions drawn. Further, the experiment could be expanded to investigate 
which parts of the critics’ classifications subjects are responding to. Such an investigation 
would help in identifying the terms that are important for inclusion in a classification system, 
as it will be these terms that users will be drawn to when engaged in an image retrieval task. 
This experiment could be carried out by revealing selective parts of a category definition and 
measuring each subject’s subsequent response. As a part of this extension, it would a point of 
interest to see whether a fuller description of a category helps or hinders subjects. The full 
description may provide additional cues or may confuse by providing too many cues. Again 
results from this type of experiment would influence the choice of type of terms to be 
included in a resulting application.
Automatic identification of painting sub-category. The experiment described in Section 
3.2 used a set of symbolist paintings that were subdivided by critics into subcategories. In 
discussing the subsequent text examination, based on collateral text associated with these and 
other paintings from the same source, it was noted that it had not been possible to extract 
these subcategories from the text, as they were rarely used in these parts of the book used in 
the study. Further work, using a different source of text, could be undertaken to see whether 
this type of subcategory can be extracted automatically, as the results of the experiment 
support the idea that additional classification material provided by the critics and not 
generally used in painting classification, can also be used by non-experts.
Combination of image analysis and text analysis. We remarked in Section 2 that analysis 
methods which analyse only an image are operating on a principle of visual similarity not 
semantic similarity. Are focus has been on semantic similarity. However, to develop a more 
comprehensive system, there is no reason why the text based approach that we have 
examined could not be combined with a system that carried out visual analysis. Database 
applications today, such as Informix’s Datablades, often carry these analysis packages as 
standard. Such a combination of techniques may improve the ability to automatically classify 
images as well as providing an ability to directly compare the success of the two types of 
analysis technique.
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7.1 Appendix A: Details from Picture Classification Experiment
In the following pages, the Candidate Instructions and the detailed results from the picture 
classification experiment are presented. For the detailed results, two tables are provided for 
each subject, showing which paintings were grouped together for both parts of the 
experiment. Times taken by each subject to complete the experiment are given and also any 
comments made by the subject.
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Candidate Instructions
There are two stages involved in this experiment, and the main points of each are sununarised 
below.
1. In the first stage, you will be given 25 fine art images, and asked to arrange them into a 
number of categories. The choice of how many categories, what the categories are and 
which paintings should be put into a given category are completely up to you. There is no 
right or wrong answer. Any organisation which you arrive at is valid.
2. In part two of the experiment, you will be given some category titles which have been 
applied to this set of 25 paintings by art critics. You will also have a brief interpretation of 
what that title is taken to mean. Now you will be given the same 25 images and asked to 
make a judgement as to which painting belongs to which of the critics’ categories.
At the end of each phase of the experiment, a photograph will be taken of the organisation 
produced and you will be asked to describe as fully as you can the reasons for choosing the 
organisational structure you have arrived at. This description will be recorded.
The information which the subjects will be required to record is summarised below:
1. an overall description for each category; this description could be a single word, several 
word phrase, a sentence or other
2. reasons for the creation of a category; as far as is possible, the defining characteristics of 
each category.
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Appendices
7.2 Appendix B: Details from Analysis of British Symbolism Texts
In this appendix, details are provided of the classification of the paintings from Wilton and 
Upstone (1997). Information is provided on the paragraph categorisation applied to these 
paintings as well as whether the painting was used in the initial analysis or subsequent 
evaluation.
The detailed results of the part of speech tagging are also listed, with comparisons of the 
ratios of syntactic categories derived from this tagging activity.
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______________________________  Appendices
Tables B2, B3 and B4 on the previous page contain the separate analyses of the three 
paragraph types identified in painting collateral text using Part of Speech tagging. The top 
row of each table indicates the tag allocated to each word type. The table in Appendix C 
should be viewed in order to understand to which part of speech each tag relates (for 
example, JJ is the tag for an adjective). The frequency row states how often within a given 
paragraph type, a specific word type appears. The Vocabulary Ratio row is the number of 
different tokens of that part of speech, divided by the total number of different tokens of that 
part of speech that occur within the paragraph type. It is therefore a measure of how much 
the part of speech contributes to the breadth of vocabulary. These data were not found to be 
useful in differentiating paragraph types. The NumVocabRatio row is the number of different 
tokens of a part of speech divided by the total number of tokens of that part of speech. It is 
therefore a measure of how broad the vocabulary of that part of speech is. This property is 
discussed in Section 4.3.
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7.3 Appendix C: Part of Speech (POS) Tagging Index
LTPOS, the text tagging application available at the University of Edinburgh, uses the Penn 
Treebank tag set. The most important of these tags are set out in the table below. For the 
complete set, see Marcus et al (1992).
POS Tag Description Example
CC coordinating conjunction and
CD cardinal number 1, third
DT determiner the
EX existential there there is
FW foreign word d'hoevre
IN preposition/subordinating conjunction in, of, like
JJ adjective green
JJR adjective, comparative greener
JJS adjective, superlative greenest
LS list marker 1)
MD modal could, will
NN noun, singular or mass table
NNS noun plural tables
NNP proper noun, singular John
NNPS proper noun, plural Vikings
PDT predeterminer both the boys
POS possessive ending friend'5
PRP personal pronoun I, he, it
PRP$ possessive pronoun my, his
RB adverb however, usually, naturally, here, good
RBR adverb, comparative better
RBS adverb, superlative best
RP particle give up
TO to to go, to him
UH interjection uhhuhhuhh
VB verb, base form take
VBD verb, past tense took
VBG verb, gerund/present participle taking
VBN verb, past participle taken
VBP verb, sing, present, non-3d take
VBZ verb, 3rd person sing, present takes
WDT wh-determiner which
WP wh-pronoun who, what
WP$ possessive wh-pronoun whose
WRB wh-abverb where, when
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